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I 



PREFACE. 



w Dr. Paley's character as a man and services as a wnter 

arc considered, ii is somewhat singular thai no account of him, 
beyond the passni^; u ibiite of an obituary, and an article i\\ the 
General Biografihy^ has hitherto appeared. After u lapse of 
three years, nothing more ample has even heen promised to the 
pnUick. This aorely is not well. The Mbvoibs now offered> 
to aupp^t In some degree^ so strange a neglect, or at least to 
provoke the exertions of some sihier pent are in the compiler's 
own estimation very far from complcie. The acknowledged 
talenu of some of Dr. Palry's earlier and more intimate friends, 
from whom an authentick detail of his life might most naturally 
he expected, ought perhaps to have deterred from the attempt 
one who knew him only in his later years. But a persuasion, 
that the whole of any eminent character can never he duly ap* 
predated, except from the views of different observers, on the 
one hand, and, on the other, an anxious wish to bear testimony to 
the merits of a much respected pastor, and to perpetuate his 
memory amongst his last parishioners more especially, have pro- 
duced the preaent publication. 

Ko pains lttvi6 been spared to procure accurate intelligence 

from the most respectable quarters, though several inquiries 

have been made without success. To those gentlemen who 
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have uaisted him with iolbniiatun of dates or fiicts» the writer 
acknowledges himself hlgMf obliged^ and trusts that what u re- 
corded hi the {bUowing pages will be found sobstantlsHy correct* 

For many particulars, he is exclusively responsible himself, hav- 
ing cultivated Dr. Paley's acquaintance, from the period oi his 
coming to Bishop- Wearmoutbi with ao common interest and 
attention* 

It often happen!H that the cast of an author's sentiments mvf 
be traced lo somctliinc^ peculiar in the liabits or situation oi the 
man. It is often lamented) that the man should be very unlike 
the autlior. Bat in the case of Dr. PalejT) the autlior is only a 

. more grsTe and dignified exhilution of the man himself: and 
those who knew him personally, enjoy much more vividly^ on 
that very account, every (jviaiiitJicss of phrase, und every shrewd- 
ness of remark, that occurs in his wriiin^js. His biography 
therefore should by no means be composed on too solemn and 
somhre a phoi. For unless his originality and himumr in com* 
mon life be brosght forwardf there is no chte to disoorer the 
sources of that strong home touch of his pen, that practicality 
and tact in liis reasoning, in which he has very rarely been ex 

' celled, tience the lighter anecdotes related in Uicsc Memoirs 
became necessary to a just delineation of liis character* though 
their undue intrusion has been aYolded, as they hna the relief 
rather than the ground-work of die dengn. 

The writer is happy in being able to introduce some sketches 
of Dr. Paley's more serious conversatioO) and of his judgment 
on the transactions or questions of the day i and the sentlmeDtt 
of such a man* on the great points of 'pubiick discusHooy en 
hardly be read With Indifference. In condderin^ certain argu^ 
mcuLs advanced by Dr. Paley, to which the \\ ritcr cannot assent, 
he has stated his own opimoDS without reserve : but he has never 
attributedf either the conduct or the reasoning of so candid an 
inqmier* to unworthy motifesi from a conrictioii thai n liberal 
uiUi$tff the criterion of his motil Otoiyi was at the aMne Htne 
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liift pncdcal rale in life. In mmf doubtful ctaeii men equally 
well intentiaiied may and will differ s yetno dispeaiioiiiite penon 

will hastily impeach the imegriLy of uuotiicr's xnmdi wiio coii- 
scious oi the purity of iiis ovm. 

It is hoped that a more copious detail of Dr. Palsy's life may 
hereafter be presented to the world, that no drennistance of any 

iDoment regarding such a man may be lost. But if after all no 
abler pen shall undertake the task, and a re-publi( ation of these 
imperfect Memoirs be ever called £or9 it sliall be the earnest 
endeavour of the writer to supply ereiy deficiency* which is «1* 
ready felt* or which may hereafter be pouHed out to him. 

Bisho ft* Wearmouthf 
Jan, Utf 1809. 
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MEMOIRS 



or 



WILLIAM PALEY, D.D. 



William pa ley, D.D. was bom at Pctcrborcuph in Julj^, 
and baptized, as appears from the registfir of the catlictlrol, Au- 
gust 30th, 1743. He was descended from an old and respectable 
ianily in Craveny in the West Riding of YorkBhircy where his 
gmt-gFsnd&ther John» and his grand&ther Thomas PsJe^y suc- 
eesaively resided on a small patHmonlal estate at tiangcliffiB» in 
the parish of Giggleswick,* wMch having «dnce descended to his 
uncle George, and liis couidn Thomas Palcy, &uil in the poabcs- 
sion of the family. 

His fatlier, William Paiey, a younger son, after a preliminary 
education under Mr. Carr^ head master of the free grammar- 
school at Giggleswtckyt was admitted a sizar at Christ's college^ 
Cambridge! Jsouaiy Slst^ I739-3D, in the nineteenth year of his 
age» snd proceeded bschelor of arta 1733-4. He was in8tituted» 
August 14th, 17359 to the vicarage of Helpstone, in Northamp- 
tonshire, worth exactly thirty-five pounds a year. He afterwards 
fixed his residence at Peterborough, which is about seven miles 
distant from Helpstone, on being appointed a minor canon of tlic 
cathedral church. He married, July loth 1742, Elizabeth Clap- 
huoh of StsckhousCfin the pariah of Giggleswick^ a womsn of a 

• Whitaker's History of Craven, p. 129, 133. 

t This school was foanded by King Edward VL in the seventh year 
of his reign, at the inatSBfie of his chaphiin, John Kowel, vicar of Gig- 
gleswick, and the govcnuncnt Tested in seven TnitteesWWbitaket** 
€raven, p.l3& 

2 
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strong and active mind. The subject oft hese mcnioirs was tlieir 
eldest chUd» and they had afterwards three daughters. Mr. Paley 
was a sensible worthy maD) of a is^d and benevolent dispositton f 
and is stated to baye been a very good classical scholar. In 1745« 
duringf the In&ncy of bk sooy bemg appointed bead master of 
Giggleswick idioolf he resigned his minor canoniy^ and removed 

to tliwit place. 

Young Paley therefore, as he grew up, M as educated under his 
Other's eye. The dawn of youth is indeed an era in the history 
of every man's mind and characteri which is only to be omitted 
by the biognpher) when particulars are not to be obtained i"* 
more especially when, as in the present instance^ the progress of 
a superiour mind towards maturity deserves tobe ifistinctly traced. 
At school he soon surpassed his early class-fellows, by the exer- 
cise of greater abilities united to a more studious disposition tlian 
Qsually belongs to boys of that age ; and, by successive promotions 
from one class lo anotheri at length obtained pre-eminence over 
all. He did not* however, at this ttmo distinginsb himself by any 
sort of compontionsy even as school exercises, but was conndered 
a verj' fair, thougli by no means an accomplished classical scholar. 
He was even then more attentive to things than to words, and 
ardent in the pursuit of knowledge of every kind. Uc was curi- 
ous in making inquiries about mechanismi whenever he hsd an 
oppottunity of converwig with any workman or others capable of 
affording him satis&ctory information. In his mindf he was un- 
commonly active ; in his bodt^, quite the reverse. He was a bad 
hoi'scnum, and incapable oflliose exertions which required arlroit- 
ncss in the use of his hands or feet, lie consequently never en- 
gaged in the ordinary sports of schoolboys ; but he was fond of 
angUngy an amuaement in which he dad not then excel} though 
his attschment to it seems to have continued through life. He 
was much esteemed by Ms schooUfoUowst as poasesdng many 
good quaiiucs, and being at all tinici. a plcabanl and lively com- 
panion. He frequently amused the youn^ circle by the suc- 
cessful mimicking of a mountebiuik quack-doctor, in vending his 
powders. Having one year attended the assizes at Lancaster^ be 

* Comherlsnd*! Uemoursy Sd ed. vol. 1. p 42t 
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^ «omtich taken vkk the pfoc^edisgs in Hat eriinina! court, 
that on Hs retdrn to sctiooff lie me4 to pfeflMe thefe tat « judge, 

and to have the other boys brovit^tit up before him us prisoners 
tor trial. Thh circumstance, tiiiiing as it may apjyear to the su- 
perficial Ql>server, is not unimportant) as k marks the period of his 
wBeat atteMieii to tiie practice of courts of justieci and to crimi* 
aalkw. 

Soon after lie liad complet ed Ids fifteenth year, young Paley ac- 

com]VAni('{l his LUvcr to Cambridge for the purpose of admission, 
and WHS aihniitcd, November !6th 1758, a sizar of Christ's col- 
lege ; a college oUicrwise highly respectable from the members 
wIm»1i«I done it honouribut snfBcieatlx immortalised by the tlliis* 
tfioas name of MBlKm alone* He performed this jomtief on 
twtsc fead t, and used often tiras humorousif to describe the £saa» 
ters which befell him on the road :— ^ I was nefer a geod horse- 
man, ynd w hen I followed my faiiicr on a poney of my own, on 
my hrst journey to Cambridge, I fell off seven times I was 
lighter then than I am now, and my fails were not likely to be sc- 
iioiu>**My tathei^ on hearing a thmnpy would tain bis head lialf 
aaido, nd say, < Tako care of thy money, lad.'** 

Soon after Ms r et urn to Crsren, as the classicks akme were 
taught at Gif^f^leswick school, he went for mathematical inslruc- 
tkwi to Mr. W iliium Howarth, a teacher of some eminence at 
Diaiilbrtli, near Topclilfe, about three miles from Ripon, under 
whose care he bad an ezcelieat finrndatioo of knowledge in alge- 
twm and geometiy. During his reddence at this place, the atten* 
tkm of the whole neighbourhood was taken up by the discovery 
of a human skeleton at Knaresborough, which accidentally led to 
unfold the circumstances of a murder, committed there fourteen 
years before. Stimulated by curiosity, he attended tiie county 
assizes at York, and waa present in the court, August Sd 1759, 
wliea Eugene Aiam, a man of extraordnary leanung and acute- 
ncsa, wan tried flbr the murder of Daniel Clark, and ceniicted on 
the evidence of Richanl Housemen, an accomplice, and of his 
own wife. The evidence brought forward on this occasion, and 
the ingenious defence of the prisoner,* seem to have made a 



^ See Kippis'f Biogrmphta Britaanica« vol. i. p. 333. 



forcible impression on young Palcy's mind. When he returned 
home a few weeks after this, beJbre his dcpariure to college, he 
entertained and astoniahed aU aravnd hinit bjr hia ainnted lift- 
noguea and judlcioua lemafka on thia important trial. Evea 
tbeOf young aa be waa»he paid particular attention to caaesof lawy 
and in speaking of them waa ungularly fluent and nermia in hb 
langruagc. He seems, indeed, to have attributed the conviction of 
the prisoner in a ^rcai measure to the ingenuity of his defence ; 
for many years alter, when he was conversing wiiii a few friend* 
about the lives of some obscure and undeaerviog persons having 
been inserted in the Biographia Britannicat tad one of tlie par^ 
exchdmed— ^< Eugene Aram^ for imtance !" ^ N^/' replied ha» 
^ a man that has been hanged haa some pretenakm to notofieQrf 
and especially a man who haa got himaelf hanged by his omi cler* 
crness, which Eugene Aram certainly did." 

In C)c lohcr 1759, he became a resident member of Christ's col- 
lege, and on the fu*st evening after liis departure for Cambridgei 
hb father observed to a pupil who was then his only boaider^ ^ My 
aon is now gone to coUege«— he*U turn out a great man»-«¥eiy 
great indeedf-^Fm certain of it ; for he haa by 6r the cleareat 
head I ever met with in my li&/* When he oommeoced hia 
residence in Uie univeraity, he was little more than sixteen ; an 
age which he frequently mcalioucd afterwards as too early to en- 
counter the dangers of a college life. But he always had rni old 
look, which, togetlier witli tlic supcriour strength and vigour of 
hia understanding, impressed hia companiona with the idea of a 
much maturer age. 

On the 5th of December* he waa appoinled to one of the 
scholarships founded by Mr. Carr, and appropriated to itad^ti 
from Gigglcswick school. On the following day he was elected 
a scholar on the luvnulation of Ms colic i;c, Mid appoiiUcd to the 
exhibition founded by Sir Walter Mildmay. And iii addiiion to 
these emoluments, he was elected, May 26th 1761, to thesciiolar- 
ship {bunded by Mr. Buntry, one of the college tenanta. 

Dr. Thomaa* dean of Ely^ waa at that time maater of Chrtat'a 
coilege; Mr. Shepherd and Mr. Backhouae were the tutors. 
Mr. Shepherdf who gave lectures in algebra, geometry, and the 
different branches of natural philosophy, t>eing soon convinced of 
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Mip.Mey's fii|ierior ttttifiiii0Dt%(for he ctM lo collage ebetter 
iMtfaematictaii tbn tamf tie wImi they lem ky) excuied faiol 
fiom attenAig lib college lectniee wi^ 
but required hit ■ttendance at those pofalic lectures which he 

aficrwards ^^ivc as Plumian professor ; and occasionally proposed 
"mathematical quc suons for his solution. Mr. Paley, during this 
time, regularly attended Mr. Backhouse's iectuics in iogick and 
metaphyaicks. 

Being tkuia left lo much to himiellf he aiiplled however nuMC 
aMidnously to thoie ttmfies reqmred by the uniTerai^; in tho 
porniit of which he had frequent opportunity to show the con- 

centration of mind which he possessed in an extraordinary degree. 
His room, (for he seldom locked liis door eilher by night or day,) 
used to he the common rendezvous of the idle young men of his 
college ; yet notwithstanding all tlieir noiae and nonsenscy he mighie 
he often seen In one comer, as composed and attendve to whjH 
he was xeadingy as if he had been alone. But asy besides the in* 
terrapitian which such loungers must at times have g^ven h^nit 
he waareorarkable for indulging himself in bed tiU a very late 
hour in the mortung, and for being much in company after din* 
iicr, at lea, aiid at a coflce-house at nine o'clock in the evening, it 
is probable that he was more indclHcd to observation and reliection 
than to books for the general improvement of his mind. 

On his first arrival ftom the countryi the uncouthness of his 
diess and mannem csnsed not a little miith amoogst hia feliow* 
collegians; hut as the superiority of his genius and hu real worth 
were soon discoveredf these singularities did not long deprive 
him of thttr esteem and adnuration. Besides, he was a most ex- 
cellent companion, and had the happiest knack of turning the 
lauL^h api;ainst him«;c!f, by rclatin^r some absurd and ridiculous 
blunder which he had committed ; and his £d)scnce of mind and 
inettemieo to the oommon occurrenees of llfo supplied him with 
many such stories.- In hb merry humours be could always find 
something to laugh at in himself; aod» Indeedt he was often heatd 
to say, that ^ A man who is not sometimes a fool, is always one t** 
an observation which, however stranjge it may appear to some, 
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is stikdf In xa&aoa wHh ■ sayiB^ ef the tet tail of Shtftesbuffy 
molded fagr Mr. Locke** 
K(r* Psley's most iMifiiiie fifeiid st tfds potiod wm Mr* 9tod« 

dart of his own college, now the respectable master of the en- 
dowed school at Ashfbrd in Kent, to ^v hosc obliginc!^ commnni- 
CStioos the writer is indebted for many circumstances stated in 
these Memoirs. ** I feel myself much mtcrested,** be obaerres 
in his oorrespondeoce on the subjecti <<in the event of yonr bx* 
tended pubKcaAm; I litve told 70a all that I can fecoUect» and 
it wovld give me red and rincere pleasore» were it in my power 
to AiffRsh you with more ample and important materials for the 
history- of a man w hom I always hi.!;h!y esteemed and regarded. 
!My ar.(iiuuntftnrc with liim commenced soon after he first came 
to college, and indeed duiing the whole time that we were under- 
gradoatesi we generally spent our evenings together, except when 
we were engaged in other companjr. We often supped at a cof- 
fee-heose in Tmmpington-etreety kept Isjrone Ooci^eral, a liouse 
of cfaaractert and frequented more bf fellows and masters of arts 
flian by under-graduates. T tiadf therefore, the best opportunity 
of kiiowinij the goodness of his heart, at a time of life when the 
heart is least disguised. Afterwards, thouti^h I saw him only 
occasionally, for the last time at Carlisle in the summer of the 
year 1 790, he gave me many proofs of his regard ; which con- 
tinued, I lielieve, without diminution, till death deprived me of a 
much to be lamented fHend, and tike world of a most useful and 
Tahiable member of socie^/' 

* The late Mr. Unwtn, of Skock,*' tiie correspondent of tlie 
poet Cowpcr, ** was at college with us, and was our niost intimate 
friend. He was a most wortiiy man, and a vcrv i'uod classical 
scholar ; for he gained one oi the chancellor's gold medals in 

• Loi^ Shaftesbury wa» wont to say, *' that tliere were in every one, 
two men, the wise ami the i > •ri::>li| and that each of them must be allowed 
his turn. If you would liase the wise, the grave, and the serious, al- 
ways to rule and have the sway, the fool will grow so jjccvish and 
troublesome, that he would put the w i&e mail out of order and muke 
hun iit for nothing : he must have l»is times of being let loose, to follow 
his tiincies, and to play his gambols, If you would have your business go 
on smoothly.**— Locke's Works, 8vo. 10th cd. vol. ix. p. 272. 
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t7tf4»iiidteimbaclidar'tpdbBin lf6«. UthtAtiimfU^ 

f]|»nUMi of Prey's superiour judgiMiifei tmd to «oii«ilt Idn on 
every occasion, and, in fact, to unbotom every thought and design 
to Ms friendly inspection. He afterwards frequently wrote to hini 
to reiBOve his own doubts and scruples, as well with respect ttt 
nMNtm of rdigioii as to the affidra of this world. PilojF't ktteri 
to him Qiiit be intmBtlDg} and I diall be oiiceivly gtad if ttb 
lDferBMtioQeiid)leyoiitoi<ecoverniyef them.* In fak yewigev 
days, he was very averse to writing letters. I have often paid a 
penny a line for his correspondence, relating chiefly to college 
business, and once a penny a word. Ue used to say in ins jocular 
Bwmer> that letters to frienda amwered no other pwiwae thn 
m ahew a man's why or to expieaa the sinoerity of hhi fitedahlp^ 
My fiknda," added he, « are well convinced that I poateaabodi*'' 
To thoae who knew hfan well hit memory win be ever dear. The 
world, indeed, niay admire liis superiour genius, his clear, vigor- 
ous, and comprehensive mind: but his private (Hends alone can 
appreciate the virtues of his heart: for he most certainly wat 
what hi» fint patront old biabop Law, often aald of Urn) « good 
man and a good ohtisibn*'* 

Theae extracta dearly ahow the high eatlmallon in wMch Mr. 
Paley was held by his associatest and particularly by Mr. Stod- 
dart, whom he always emphatically spoke of, as " one of his oldest 
and bc&t friends.'* To have been distinguished by the confidence 
aCaucb a man as Mr. Pal^ at thia early peiiod» is no small hon- 
anrs bat k ia a atiU greater m have preaerfed that fiiendahip 
M B MP p ai aad thfOugh lilb. The leaiimonf of one ao honoured is» 
at all times, important to a biographer, and, in the present in> 
stance, is conveyed in a language evidently flowing from the 
heart, which it would have been an injustice to have mutilated) 
and which cannot to interest. 

Mr. Hall| now ikar of Grantham, anoliier eoUege friend of 
Mr. Paley'89 to whoae commmiications the present writer ia aho 
much mdebtedt confirma the preceding enIogy» and dwellawith 

• The writer was sorry to find, tipon enqamng after this interesting 
correspondence, that only two of Mr. Paiey's letters, equally short aad 
unimportant, bad been presened. 
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equal approbatioo OQ his merit and the esteem wliick he universaLly 
dUaiiied. ««I am wy wiUiogt'' heobwrve8»<»tacoDtribiitoaUI 
can tothe nmmffyof the bwtaiidaUMt mfeoitlDinjrjti^^ . 
whom I ever ww^ heanl, or read of i ainoe I new kn^ hun 

guilty of a vicious act, nor inattentive to propriety of moral con- 
duct. An intimacy subsisted bcLwcen us from a lew weeks pre- 
vums to his going to Cambridge, when I was at Gig^eswick 
fchoolf and boardod with his father. I was afterwards at Chvist'a 
eoUege with him ; ooe year hia junior in.the imimil^f though 
two years his senior ini^ Of Us fife, whilst an under-gradioatey 
Mr. Stoddart is able to give yon the best aecoimt. Mr. Unwin was 
of my year, a very respectable man, and an iiuimate friend of Paley's. 
Indeed, no man was held in more general esteem than Paley : he 
was ahimya cheerful^ and the life of every company he came into, 
fi^ng so much in company, it was wonderful how he could find 
lufficlent time for reading s and yet he never &iled to lUatinguish 
himtelf on all occaaiona. It is difficult to say in what stupes he 
most excelled after he became a graduate. His knowledge was 
general ; nothing escaped his notice ; and he seemed convcrsaiit 
in every branch of science, and in eveiy sort of infiormatioo ; so 
dear was his head, and so retentive hia memory." 

Mr. WilaoD, fellow of Peterhouse,* wna at this time one of the 
moat eminent piivate tutors in the umrarsiiy, though he had al- 
veady become a member of the honourable society of the Inner 
Temple, with an intcniioii of being called to the bar. He was 
distin^iiibht d for his mathematical knowledge, and used always to 
explain his problems, however various his modes of demonstratioii, 
withoiA the assistance of a book. Uiatoctuiea were attended by 
aeveral ttudenia Ifom different colleges, ae preparatory to their 
diapalatiooa in the puUick schools, and their examination fer a 
hachelor^a degree ; t in wluch pure mathematidLa and the bvaucbes 

* Afterwards Sir John Wilson>ooe of the judges of the Ckiurt ofCom- 
SBon Fleas. He was senior wrangler in 1761 ; and even whilst an under- 
gradoate, had suceeisfeUy defended a small mathenatical puUieatioa 
of Dr. Waruig*t, against an attack from Dr. Powell. 

t For a tiiort aeoouat of these academicsl exercises see Jebh's WoiicSt 
voLii. p.384-*299. 
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of natural philoaophj are principally required. Mr. Paley was 
fiarcniMtftiDtiMMaiitMioe of thitaliliDiiiitiiicM(»4iiriiigh^ 
yatyandtlieindtodefibfli of nchatntor «id«icliapapl wm 
nstundfy crowned vhfa racceift. The imthnmiriftto Indoed forin- 
ed an admirable ezerdse fbr the powers of Mr. Pale/s mind, and 
in these btuciicH, ihovigti he Lvftcrvvards neg'lcclcd ihem, mij-^hl be 
laid the foundalion of his fame. A i\nn and lastinf^ frienchhip, 
OquaUy honourable to botk partiesi was ibe result of Uus tnuuiienc 
conne»ion> Uiough Mr. Wilaoo, soon after^ on beuig called to the 
b«r»left Cambridge* and directed hia sole attention to the law* 

Mr. Paleft being generally carelesa about hiadrftia» and aoiae- 
dmes even remarkably laatlenlive to iti attracted more than com* 
mon notice, when he appeared in the publick schools to keef» Ida 
iii'st act, with his hair full dressed, and ia a deep riifHed shirt and 
new iiilk stockings ; which aided by his gestures, his aciioii, ^ nd 
hb whole manner, when earnestly engaged in the debatCt excited 
no amaU mirth in the apecttUon. Thia waa his first appearance 
before the univeraity as a dispnlsnti and he acquitted himself with 
such unwonted ability, that the schools were afterwards invariablj 
crowded whencTer he was expected to dispute. 

On the 10th of October 1763, Mr. Jebb, fellow of Ft tci house,* 
and Mr. WcLtsoa, fellow and tutor of Trinity collee:e,+ were invest- 
ed witli the office of moderators for the Erst time : an office, the 
duties of which, together or separately, they a&erwards repeatedly 
disdiarged with the liiglMSt celebri^r. Soon after thia appoint- 
ment* Mr. Watson sent Mr. Paley an oc/. Hewaspraparedwithn 
maihematical questlon» and fefsrring to Mimif* Qu§§tipiu§ Pfd^ 
htofihica; a book then common in the university, in which the sub- 
jfcib. uisULdly disputed upon hi ihc schools, and the nauies of tlie 
aullior*s who had written on each side, wci c contained, he fixed upon 
two otherS} as not hamg been proposed to his knowledge before i 

• This sincere and ardent friend of civil nnd religious liberty afte r- 
wards resided lua preferments la the cliurcb, from conscientious scru- 
ples, and turning' his attention to medicine, L,n iduated at St. Andrews, 
und pract!»?f>{! surcessfully in London, f)r s unc >c:irM An interesting 
sncmoir of hisUfc, written con amove, has been presented to tlie publicky 
hy I>r. Disney, the faitJifid and iateUj|^at editor of bis worlu. 

f Now bishop of liandaff. 
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the one against cajdiai fitmUkmenttf the other against tAe eternity 
Ml iormetut* As soon as it was rumoured amongst tlie head» 
of the unherntyi that Mr. Paleyt whose abifides were well knownt 

had proposed such a question) the master of bis college was de- 
sired to iiiu I ii rc and |)iit a stop to it. Dr. Thomas consequently 
summoned Imn to tlic lodge, and objected^ iu strong terms, to 
both his questions, but inusted utKm his relinquishing the last. ' 
Mr. Paley immediately went to the moderatori and acquainted 
him with this peremptory command. Mr. Watson was indigo 
nant that <<the heads of colleges should interfere in a matter 
Mbich bclonp^ed solely/' he said, "to him ; for he wab the judge 
of the i)r(jpriety or impropriety of the questions sent to iiim.** 
«i Are yoU} Sir/' continued hOy independent of your college ? 
if you aroy these shall be the qfoesdons for your act,** Mr. Paiey 
told hnn that ^ he should be sony to ofiend the college ; and 
therefore wished to change the last question.*' Very well/' re- 
plied ihe moderator, " the best way then to satisfy the hci uplea 
of these gentlemen wiii be for you lo defend the cteniity of hell tor- 
ments which) changing his thesis to the affirmative) he actually 
did. 

Mr. Paley kept this act with uncommon credit Mr. Frere of 
Caitts college) a young gentleman of singular fame as a disputant^ 
particularly on metaphysical or moral subjects, confident in his 

own abilities, and fluent in speaking Latin, was his first opponent, 
and the strenuous exertions of such an adversary gave lull scope 
to the display of his extraordinary talents. Indeed he always ac- 
quitted himself with great ability in his several disputationsy 
either as a respondent or opponent) and recaved tlie highest 
compliments from the different moderators under whom he kept* 
Nor did Mi-. Paky disappoint the general expectation oi the 
university, when he took his de^^rcc of bachelor of arts, in January 
1763, but was senior wrangler of the year. In the senaie-housO) 
as in the schoolS) Mr. Frere was his most formidable competitor) 
and gained the second honours. Mr. Paley was probably more 
indebted for the first> to the quickness and strength of his concep- 
tionst and to a promptitude of delivery in which he always excelled, 
tlian to the supcriour extent of his mathematical acquirements^ 
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. The honourable degree which a young man takes in the uni- 
Tcrsity, is by no means a certain presaf^ of future eminence : for 
iiriiUe many, who have highly dlsiingui&hed themselves in the 
senate-lumMt have afterwards by their indolence frustrated att the 
flattering expectations which they had raised^ others^ on the con- 
trary, who stood low in the distribution of academical honourst 
by unremitted application, or a later development of genius, 
have far outrun their contemporaries, in depth of leaminp: and 
vigour of ioteUect. Yet, though such instances frequently occur» 
it is but common justice to say, that a majority of those graduateSf 
who have in subsequent life distingubbed themselTeS) wili be 
firand recorded anumgai tlie hi^^r names <m the mVkot* of their 
year. But the matbematicks, to which the general honours of this 
university arc perhaps Ujo much conrmcd, do not ailord an equal 
attraction to every student of superiour talents, and Mr. Palcy, 
eminently skilled as he now was in that province! afterwards 
maintained and extended his lepotation^ by successful labours of 
a veiy different Icind. 

Soon after taking his bachelor^s degree, Mr. Paley was en- 
gaged, on the recommendation of Mr. Shepherd, as second as- 
sistant in a ^icat academy at Greenwich, kcpl by Mr. Brac:ken> 
and chiefly resorted to by young men intended for tlic army and 
JULVff where his department of teaching was m the Latin Ian* 
guage* His clasaicai wen indeed fiur inferiour to his mathematical 
iCtainmentay but with liis strong ta]ents» it may be readily suppos- 
ed, that, when daily employed in reading and teaching the best 
authors, he soon supplied any former deficiency, liis leisure 
hours were frequently occupic-d in i ambling about the metropolis, 
where a varie^of new and interesting objects engaged hisuoticet 
and gave full scope of observation to liis active mind. 

On him nothing was loaty and as he was equally ardent in the 
pursmt of knowledge or of recieatioDy his residence at Greenwich* 
at ^s important period of his life, must have been highly advan- 
tageous to him. He certainly enjoyed a good piay \ery much, 
and used frequently to attend the theau*eS} particularly Druiy- 

* The list of thoie who htve obtaiaed honours on cominencini^ bach- 
elors of arts is so called. 
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tenet whflti Mr. Oarricki retandng from the continent,* reap- 
peared upon the stage* He generally went hMo the pityand aea^ 
•d fafanaelf as near to the orchestra as he could. Sot Ms chief 

amusement in Ix)ndon seemed to arise from attending tiic differ- 
ent courts of justice, the old Bailey in particular; and there from 
his frequent attendancct and sagacity of observation, he acquired 
n dear and accurMe knowledge of the criminal law. It is inter- 
estingt at alltuneay to trace the progress of n &TODnte IncBnation 
in yottthf when lewSng to any Unidable porsuit ; more espedalfy 
in a man like Mr. Paley. The proceedings in the courts at Lan- 
cubtci had made a loicible impressioD on his mind ; unci the trial 
of Eugene Aram, no doubt, added strength to a propensity, in 
which his iVecjucnt visits to the metropolis, at this time, enabled 
him to indulge. In the midst of all this, he was perfectly satisfied 
with his lot, and faimd himaelf so happy in his situatkm at Green- 
wich^that he has often beenheard to aay^ « tiie i«nk of 6rstasabt* 
ant m the academy was then the highest object of Ids ambition.'* 

In 1765, Mr. Paley became a candidate for one of the prizes 
given annually i)y the i r[)rcsentativcs of the university of Can»- 
bridge to senior bachelor:>, the authors of the tM o best dissertations 
in Latin prose. The subject proposed was a comfiariaon between 
the ttcick and Epieurean /thUotofihyf with retried to ihein/fuenee ^ 
taeh on the morale a peefile, Mr. Paley, at all times averse to 
useless austerity, and a lover of ratSonel enjoyment, natorally took ' 
the Epicurean aade. Ifis ^Essertation, first composed in EngKsh, 
and afterwards translated by himsclt nUo LuLin, ihoup^h far from 
elegant in point of s\\ic. is fraught with sound perspicuous rea- 
soning, and strong manly sense. Evincing at once extensive 
readings and a maturity of reflection &r beyond his years, this 
early performance discovers no slight presages of ids future emi- 
nence, and many characteristick features of his mind. In discuss- 
ing the opposite characters of these rival systems of philosophy, 
he strenuously vindicates Epicurus against those cahjmnies, witli 
which liie ignorance or misrepresentation of iiis opponents have 

* Mr. Gairick went abroad hi September 1763, and retoned in April 
1765, but did not perform till the following November, being absent 
dating much of Mr. Paley's retidence at Greenwich:— Sqe Murpb y^s 
Ufeof Garrick. 
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unjustly chared him, and maintains that his doctrines were fa- 
A ourahlc to iioiic but rational pleasures, and the true liappintss of 
mankind. The diaci|>leA of Zeno, ou tlic other haucU he coiitend% 
wliilit alfocdpg ao elevatioQ of^ virtue IncoMittcat with hunaa 
nature) too often> in their practkc) descended to the moat flagu 
tkNis of crimes. 

This was perhaps a sing;u]ar instance of a prize-dissertation in 
L^uiii, i>cai up to tlic judges, with long notes in English. 

The reasons aUeged 6of this* in a short prelace, were the obacurip 

ty of a dead lao|;ttBge« and the difikulty of ascertaining the exact 
meaning of woids end phraaes. This circumatance* however^ 
tfaonghthiiaexpiainedy had nearly proved fivtal to Itaaucc^ For 
when the merits of ^e seTefsl competitors came to be discussed 

by the vice-chaiiecllor and lic: ds of eollegcs, by whom the pi-ixes 
are awarded, one of the judges strongly objected to the essay on 
this very account, observing that ^ l^e supposed the author had 
been assisted fay hia fiither> some onuitty dergymant wlio lurving 
forgotten Ida Latin had written the notes in Eng&ah.'* Dr.Powel^ 
maater of St. John*^ college^ spoke warmly in tV« fimnir, insisting 
tliat ^ it contained more matter than was to be found in all the 
others : that it would be unfair to reject such a dissertation 
merely on suspicion ; since die notes were a]^licable to the sub- 
jecty and shewed the author to be a young man of the most prom- 
ising abilides and extensire readfaig.** This o|dnion seems to 
have been dedstret in tnndng the balance in Mr. Paley'a fimnir^ 
to whom the lu st prize was accoi"dingly adjudp;cd. 

As soon as he was informed of his siicrcss, lu- w i ote to Mr. 
Sloddart the following charucteristickletteij without cither date or 
name to triumphe ! Chamberlayne is 8econd."-*Mr. Cham* 
* berlayne waa a fellow of King^s coUege» was reckoned one of the 
best dasdcal scholars of that society ; and liad gained the first 
prize, as ndddle bachelor, in the preceding year. 

Being now cailcil upoa by the university, as ubuiil, io read liis 
dissertation publickly in the senate-house, he went over from 
Greenwich, during the summer vacation of the academy there, 
and entering Cambridge alone in a pOBt<faai8e with the windows 
dowOf he ordered the poadUion to drive slowly along the streets. 
This, when the subject was afterwards mentioned to himj be call- 
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ed ft puce of ridloikMis Tdtdtft and seemed evidently much hmt 
atthereoollectioiiofit YetiDthbtiiamplialenttyhe^rasbyiio 
means ungular ; sucoeas has often produced thb sort of weak* 

ncbs j and what were Roman triumphs, but the display of Tanitf 
on a much larger scale ? 

In the senate-house^ he is said to have done Utile justice to tlie 
merits of bis esaay by his delivery. When he came to the £»1* 
lowing sentence; In pbyucts bene muHa dizenmt» et vestiit 
digioaatudiisyetimitlMlaflaenoa afiena^** he spoke the latter part 
of It so alfectedlyy as to amuse his an^ence ior some moments. 
Indeed, be afterwards confessed to a friend, that when he came to 
that passage, his feelings were so acuie as to gvl i jKJwer Imu, and 
to render ridiculous what he meant to be impressive. 

Being ordained a deacon at the proper age, he engaged himself 
at curate to Dr. Hincbliffe, then vicar of Greenwich, and after* 
waids bishop of Peteibovoi^gh. Soon after this, he left the acad- 
emy in censeqnenee of a disagreement with Mr* BmckeO) re* 
ganfing the distribution of some money sent by the parents of the 
pupils, as presents to the difibrent assistants ; in which (fistribudon 
he ihou^hi himself ill used. lie couLinucd, however, i»uU to ofii- 
ciatc in the church of Greenwich. 

Mr. Paley was elected a fellow on the foundation of Christ's 
college^ June 24th 1766, an appointment worth about one hundred 
pounds a year, at that time. In consequence of this he returned 
to a rendence in the university, took hb degree of master of artS| 
and engaged in the buamess of private tuition. He was after- 
ward engaged as an asdstant in the puUick tuition of his college : 
and, at the general oi clinLiiiun, ior the diocese of L 
at St. James's chapel, December 3 Ist 1767, wa^ ordauied a priest 
by bishop Tcrrick. 

On the translation of Dr. ComwalUs, from the see of Litchfield 
to the primacy, in August 1768, Mr.Backbouse,wbohad been for 
many years bis chaplain, resigned his dtuation as tutor of Christ's 
college. Dr. Shepherd now held the tuition idone ; but transfer* 
red the active duties of hb stadon to his assistants, Mr. Paley and 
Mr. Law. This latter gentleman, son of the master of Peter- 
house, had distinguished himself as second wrangler, and first 
chancellor's medalist) in 1 766. The talents and assiduity of these 



Digrtized by Google 



« 



m» f ALMT. S3 

icholan, aided by the pkniiUaiity of maniMrs and powerful 
OQDDexiont of their SQpeiioor* loon ruied the celebit^ of their 
college to m unpnecedMited height. 
At the ioBtalhrtion of the duke of GnAon as chancellor of the 

university, at the commencement, July Ist I7G9, Mr. Grimstonet 
a fellow commoner of Christ's college, and pupil ot Mr. Pale3r*8, 
recited m tJic senate-house some English verses, written for the 
occasicm by Mr.lAWy in which the new archbishop of Canterburyt 
then present, was mentioned in very flattering terms. At the 
electioii of officers in the following Octobert Mr. lisw wis appoint* 
ed modentorf and December 18th 1770y was elected a fellow of 
his college. Mr. Paley was at this time serving the office of taxor 
in the university, and was soon after appointed one of the White* 
hall preachers, his name appeal ing tor ihe first time, ill the regis- 
ter of the royal chapel there, April 2 1st 1771. 

The most cordial friencbhip had subsisted between Mr. Paley 
and Mr. Law from the period of their first acquaintance} and they 
BOW passed much of their lebure in each other's company) making 
ezciuraloiiSy during die long Tacataon* into diffiBtent parts of the 
kingdom, and traveUing usually in a single horse eliaise. They are 
said to have once passed the evciiinp^ at a country inn, with an iii- 
gcnious and witty stranger, whom Uiey afterwai ds discovered to 
be the celebrated John Wilkes.* Mr. Paley, who always told a 
good story with point and humour even at his own expense^ used 
often amusingly to detail the various adventures which they met 
witbi or the Utde disssters wiuch occadonally be&l them in their 
progress ; so that these tours not only excited a present interestf 
but became a permanent source of social entertainment. 

This intimacy naturally introduced Mr. Paley to his friend's 
father. Dr. Kdnuiad Law, a divine no less distinguished by great 
intellectual attainments, than by unwearied exerticms in the mves* 
tigation of moral and religious truth ; and who, by a patronage 
which does honour to the duke of Grafton's administratioiif was 
promoted to the see of Cartia]e» in Januaiy 1769. After his ele- 
vation, however) he continued to reside chiefly at Cambridge, as 
master of Peterfaousei but maldog an annual visit to his diocese, 

* Pttblick Characters, vol. v. p. 103. 
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mdepbcoptl teat at Rose caallet where Mr. Peley astiallf accoid^ 
pwied hiia am liis chaplain. 
Mr. Edward Law^ his lordship's Umd aaD» at this lime a stu- 

. dcni of Peterhouse, is said to have been in no small degree In- 
dcbicd to Mr.Pulcy's instructions, in the culiivaiioii oi ihobc talents, 
which have since raised him to one of the first judicial situations. 

In the univeraitjT Mr. Palejr was held in vtiy general eateexHf 
moie especially by Dr. Plitinptra» master of Queen's coUege» and 
professor of caauistiy, and others of the liheral party. 

He was paiticulariy intimate with Dr. Waring, fellow of Mag- 
dalen college, and Luca^iaii professor of mathcmuLicks, who has 
been described by an ingenious writer, as eminently distin- 
pushed beyond his contemporaries in the abstruser speculations 
of the mathematical department* and displaying on oliher topicka 
an admirable portbo of good sense and knowledges recommendp 
ed by a characteristick dmplicity and unassuming gentleness of 
manners."* Yet tlicrc was little similarity between his and Mr. 
Paley's favourite pui suits ; the one dehghted chicily in profound 
lesearchesy and attended little to the business of society i the 
Other was continually in quest of that luiowledge which ia prac* 
tically useful. When aHarwaidiH in 1774» Dr. Waring p u b li sh ed 
a new ediUon of his MUceUama Analjfiieaf Mr, Paley corrected 
the press, an obligation which the author acknowledged at the 
conclusion of > i)refdce, iii a high, but ju: Uy lucriLcd compli- 
ment on the learning and acutcncss of his tiiend.t 

Mr* Jebb) having vacated his fellowship by marriage in 1764| 
resided now at Cambridge as a private tutor^ where he was not 
more universally admired for his genius and various erttditian» 
than esteemed by his friends for the manly independence of Ids 
sentiments, and the goodness of liis heart. In 1765, he publish- 
ed, in conjunciion with Mr. Thorpe of Peterhouse, and Mr. 
Woolaaton of Sidney college, a Comment on those parts qf the 
Prindida ^Arw/on, wMch more immediately relate to the System 
^the Wwldi and afterwards gave ieciurea on the Greek 2>«« 

• Wakefield's Memoirs, 2d cd. voL L p. 132. 

•j" In hoc opcre edendo pluriiuum debeo cutis vlri rcverendi Cul. 
Fftley, in Uteris humanioribus et thcologici« eruditissitni, ct ia vcriUli* 
tnvettigalione ingenii viribus muLime polleulis. 



4 



DR. PALKX. H$ 

tmnent, replete with tearnmf^t loiowMge, and piety, and evincing 

an ardent zcai in the btiuly ui the scriptures, and the investigation 
of religious truth*. Mr. Paley shared largely in his esteem and 
confidence) notwithstanding^ some slight difference of opinion, as 
has since appeared from their writings, on a few questions in pol- 
idcks and teligion« which would have excited no small asperity 
between less enlightened or less benevolent men. On esaendal 
points, however, they seem to have cordially agreed, especially in 
those controversies conccniing suljscviption and annual examina- 
tions, Avlnch began to be agitated in tlic university about this time. 
The diffeienl line of conduct which each of them en sueh quea* 
6ons might oecaaioiiallyparsoef seems to have resulted rather from 
^ffefence of temperament than of principle ; from the modres 
which respectively actuate a sanguine and a cautious mind. \ct 
these motives may be, and in the present instance certainly were, 
equally pure and disinterested ; each party endeavouring to pro- 
mote the virtue and happmess of his species in his own way. They 
weie each of them men distinguished abofe the mass of their 
contemporaries by high intellectual endowments^— equally disdn* 
guished for the candour and liberality of their minds. An intima* 
cy between such men was naiuiul ; and, liigh as Mr. Pali v after- 
wards stood in the pubiick estimation, it is no small honour, even 
to him, to be recorded as the friend and associate of Mr. Jebb* 

Mr« William Sheepshanks, fellow of St. John's college, and a 
private tutor in the university, was many years contemporary 
there with Mr. Paley, and his intimate friend through life. 

No studious man perhaps ever entered more into the plc.isurcs 
of society than Mr. Paley, nor presented su rare an assemblage of 
amiable and attractive qualities in social life. Hhnaivet^^ his 
good humomv hb fund of knowledge, and great powers of con« 
vefsatioiif made him at once the life of the combuwdon-room at 
httown college, and the delight of all who 'elsewhere associated 
with him in his unbending hours. He was at all times easy of 
access, and ready to enjoy the company ui ihc i-atioiial and intclli- 

* For a short account of these lectures, with a harmony of the 609* 
SelSy see Jcbb's Works, vol. i. p. t^U^ 
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gentf M » fvfief ftum fait pwfesAmal engtgeniailB «nd hi* pn« 
vato stndiat. Amongst his friends no man was more higUy 

c^Lccmcd ; for, great as were liis talents and litcraiy iiLUiiimcntSf 
even these were far exceeded by his many amuible traits oi 
frankness and good nature. 

Few tators) perhaps^ ever posaeased ao high and so well merit- 
ed a lepatatkmiii eveiy reapecl s lor he seemed equally caiiTei»> 
ant to the atennes to the heart and to the head. Great aa the 
distance confessedly is between an undcr-graduaic oi die lower 
oiticrs and a tutor, yet by teiopering the dignity of office with his 
wonted uihanity, kindness, and attentioni he so ^ gained the 
confidence e£ hie pilpils» that he was honoured and esteemed fay 
all of them*— *by many loved and revered* Fel]ow«commenecs 
adeedy who» by the privileges of their ordert have daily acoeaa 
to the society of their tutors* must have received no common sat- 
isfaciiou fium his, slace there was always something in iiia con- 
versation eitlier to instruct or to amuse. 

Early in 1771, Mr. Paley and Mr* Lawy whose exertions and 
abili^ had contributed so much lo the prosperity of Christ's col- 
lege» wero united with Dr. Shepherd b the tuition ; their names 
first appearing in the adntelen-beok on the 1 Stfa of March. As 
yet, however, they only shared one hali uf the emoluments be- 
tween them, Dr. Shepherd retaining llie other. But this being 
by uo means adec|ttate either to their merit or importance* they 
in the fioUowing year insisted upon a tri^etdotty as Mr. Law caUed 
Uf or equal diviaioo of the whole ; with winch the senior tutor^ 
after some opposition^ was obliged to comply. 

Mr. Paley lectured on metaphysicks, morals, and the Greek 
Testament, and, after iic had been some years a tiiujr, oa divimiy : 
Mr. Law on the mathematicks and natural plulosophy. Mr. Pa- 
ley was a most able and popular lecturer, excelling in the art of 
adapting hinsself to the understanding of hbpupil% and elucidating 
jthe most abstruse points by a frequent and happy reference to the 
images of common life. Itisetoo commoii pracdce amongst 
lecturers, attending more to the subject of their discom'se than 
the chai-acter of their audience, to make a formal harann^uc in 
their own muaner} viiich, however learned and ingenious9 is little 



Digitized by Google 



DR. PAtET. 



$7 



Miled to the eapMldeft of youth, md therdoM ttteoed to ivith 
■ptdiy or dls^mt. Mr. Paler, on the ether hand, contriTed to 

interosi ihc minds oi' hi;* pu])i!s, und to render his lectures at 
once instructive and cntertHinuii;, l)v inirsiiini!; a very different 
plan ; and his maimer cannot be too much studied and admired. 

His Mtftvy ma fliienti hia hngiiiage ttrong end per^icuoust 
though nized sometimes with provhiciel, bat expresiire iroids 
mod phrasesy which, however, were purposely used, as uncomnm 
tttidHkely to be remembered. Whilst his simiHtudes and illus- 
trations wci*c apt and i.uuiliar, his general manner was also strik- 
ingly impressive. He made it a principal object to excite the 
doubts and solicitude of his pupils, before he proceeded in the 
dlsquisitum : liM* he soon discoTered that it required more pains 
to maike jrcmng minds peroeife the difficulty than understand the 
flolttlion, and that unless some curtosi^ was lalaed beibve he at* 
tempted to satisiy it, his hibour would be lost He usually com* 
menced his lecture by questioning one of his pupils on some 
point in that of the preceding davj to remove any niisapprclu n- 
sion of what he had already inculcated, and to hx the whole more 
firmly on their minds,* These examinations were not paly a 
certain means of improrement at all timeay but fitequemiy a 
source of amusement; shice the pointed interrogstories of the 
tutor, or the irvelemt answers of the embarrassed student, Iwve 
been known to throw the whole lecture room Into a tumult of 
mirth. But though he might indulge the cheerful luugh at in- 
to ivals, Mr. Paley could, in an instant, restore order and deco- 
rum, and bring his pupils back to seriousness and thought, for 
those who were the most diverted with another's blunders, saw 
Sit once the danger of persisting, lest they became the next object 
of attack. After tliese prelimimffies Mr. Faley proceeded m the 
clearest manner to discuss some subject in I^odte^ Clarke^ or B»t» 
ievy or in momi fikUomtfUnfy pointmg out the passages which should 

• Compare this account of Mr. Pa.ley's mode of Iccttiring", with what 
is recorded of the judicious prnctice of the late professor Miliar of 
Glasgow, in Mr. Crajgr'a account, of his life and writings, and in the 
Edinburgh Review. Sec Orig. and DUt. of Ranks^ 4th ed. p. xivj xix. 
and Edin. Uevicw, vol. ix, p. 86. 
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be md ht tte Mxt day's lecttmt and txfUmtaog ewey tluftg 
with such force and Mibnadoo, that the driest wiby a ftU bacamo 

intcrcstinp;. IJy this means he secured not only the constant at- 
ttiidanc.c ol" his pupils vviUiuut the aid of punishments, but uijio 
their attention whilst he lectured, and frequently their regret 
when he had dme. The Jatent energtea of their minda vera 
tkiia awakened, and they entered with gnaler ipiik iaiD tha 
lUicmuaoa of each anoceedioff day. 

Mr. Pale]F*a leetur9$ on Z.edtif were delivered to Ida pupils in 
their first ycur, uiid, hy a sort oi paraphrase on his author, :aid hy 
using hib own language) he r^dered them so plain andintclligi- 
bk| that the Essat^ on the Mumon UnderaUmdingf which haa been 
so often thought verboie and tediofit, became at once eaaj and 
entertaining, f^ratn Xooie lie pcooeedad ngolariy to Qmrkt m 
tke Aitrih»i€»^^^kf*9 Jnalogy : but it waa inmiatetial what 
auliiur he used for his text book, he made the whole his own, 
and he consecpieQUy succeeded in reducing the most abstrufie 
systems to the capacity of hia pnpila. 

Hia moral leetona i^ere i^fm to atndaota in their teooiid and 
thiid jrearsy but en these it ia vmieceaiarf to enlerge> since their 
aobaianoe la contsined ilmoat vefhitSfla In his great syaMMrtkk 
woi k.* 

His lectures on the Greek Testament were given every Sunday 
and Wednesday evening, at eight o'clock, and attended by ail the 
inder-gradoatBSy who read and tuanabtfeed in turn as mny veraea 
aa the lecturer thouglit fit He then gave them the general aenae 
ol the whoief pointed out those pasaages winch deaerved pecnilar 
attention, and, explaining scripture by scripuu e, accompanied the 
whole with suitable iiiorai exhortations. His explanation of the 
most didicuit passages was always perspicuous and satisfactory, 
and much in the manner of firae ratianal enquiry. But ho care* 
fuUy avoided aH sectatte disptites, taking fcr Ida ttodeU Zee*e an 
the reaeonableneee CkrMamiy, and an the M/detieej vrorka 
which lic frequently recommended. The XXXIX Articles ot Re- 
ligion he treated of as mere articles of peace, the whole of which 

* Principles of Moral and Political Philosophy. 
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kwMin|MittUetliefraBeneoyldespecftaiif one pefaon to be- 
lieve, as upon dbsecticm they would be found to contain ubout two 
hundred and forty distinct and independent propositions, maiiy of 
them iocoDMstent with e och othc r. Tiiey must therefore , he saidy 
bo comidevBd m pcopoutioiMy whicbf ion ths a^kit of kcMfpioip 
poooo MDQB^^ tho diifensnt soctft of rafiuriuofSy who otig^iradl]^ 
mitod in eiMii|ioibf^tbediDf«fa of England, it was a|<reod«hov1d 
not be imputed or preached against. " The chief points insist- 
ed upon by Mr. Palcy to liis pupils were, that they should listen 
to Godi and not to nian ; that they should exert their faculties in 
mdenlndfaig tbo Impuigo of holjr men of old ; that tfaof 
should free themsdves^aiiiiQch as poadfaloy from all prejwfices 
of biitfat edaeatkHit and oountiy i and that thejr should not call 
any one their master in religion, but Jesus CRatsr.*** 

After this account of Mr. Palcy's lectures, it will not be won- 
dered, that copious notes of them were taken by many of his pu* 
pila, and that these nunniaeripts were not only in the highest ne* 
pule hi his own^ but tngfiAf sought after hi other colleges* One 
of hb Issest pupiisy Mw a gentlemaiiof voiy sapeiioitf 
de ds f es that) admiring both hb system of lectoriBg and the mal^ 

tcr of his lectures, during the short time that he attciulcd them, 
he afterwards transcribed ali tliat he could get from students of 
the years above liim, and, speaking from memory, believes, that 
not a single idea has smce been adnaoed ui his writings} which 
these - iBBBOsciipta dkl not cootahi* Bnt whilst in his lectufoa 
Mr. Mey unfolded the germ of all Ins {htvre poblicadons, mi^ 
tured indeed in u period ot" compuralive leisure, unfortunately the 
substance of all his lectures has not been presented to the world. 
His lectures on Locke^ in particular, were truly valuable ; and be* 
yond all doubly anch a popolar iUustrasion of the jSmo^ m the 
Bumm fMkfntmUngi odcnlalnd ihr the tnoridian of the piesent 
day. Is still wanting, and rendered perhaps more necessary) from 
the growing celebrity of a different school in the Theory of 
Mind, of which the genius and taste of Professor Stewart have 
long been the great ornament and support.! 

• Universal Magazine, Nov. 1805. N. S, vol. iv. p. 41G. 
\ See Elements of J'htlosophy of the of which two addition- 

al volumes are now impaiicntlj cxpectcdf 
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AiQOiigit Ui cMiwl acqottntanee st tlib peiiod) Mr. Mef 
Ins boon heard to ncntloci die Ameiican gcmenJy IjtCf who fist* 
cri Engjlaiid In companjr with Prince Ponyaiowildf and aome 
other Poliih noblemen, ajbout the year ITfS. fn erery party 

where they met, us Mr. Pulcy used la say, the general gave this 
toast, " the King ol Poland, the parliament of Paris, and the peo- 
ple ot America/* A singular associaiion of partiesi, which now 
afifords many subjects of scriona and important reflection. The 
people of America alone hare aneceaafiiBy atmg^glcd for civil fiber* 
lyi and nadooal independence t F^Eancebowatothedonumooof a 
nufitary despot ; and Pohmd aeema inetiianbiy enthralled la 
the sovereignty of more powerhil ttatea. 

The Hyson club, a society where the members met to driiik 
tea and pass the evening in rational conversation, had been estab- 
liahed at Cambridge by the wranglers of 1757, when Dr. War- 
ing gained the first and Mr. Jebb the second honoura of the year. 
Several of the hlgheat characters in the nniveratty were alrea^ 
enrolled amongst its members, when Mf^. Paley became an aaao* 
csate, soon after his estabfiahment In the tuition of Christ's eolle^i 
No particular subjects of discusuon were proposed at their meet- 
ings, but accident, or the tiistc of !ndi\ iduab, naturally led to top- 
icks, in which literary men might lairly unbend tliemselves from 
severer pursuits. In a debate one evenings on the justice and ex« 
pediency of making some alteration in the ecclesiastical constitn^ 
tnoo of thiacountiyy for the relief off tender eonscienoasi Dr.Gor- 
deoyfeUowof Eminitelcollegeyand aftarwaidaprecaoliorof Lin- 
coin, an avowed tory in religicm and politickat when vehemently 
opposing the arguments of Mr. Jebb, a strenuous supporter of 
ail buch iaiprovcments, exclaimed with his ubual heat, "You 
mean, Sir, to impose upon us a new church govemmeut/' ^ You 
are mistalLeny said Mr. Paley> Jebb only wants to ride Ma 
own horsey not to fiMce you to get up bofaiDd him."* 

* FttUjck Chsrsetsri voL v. p. 104. 9o too says Triitrsm Sbandyi 
" snd to long ss a man rides his noaar bokix peseeaUy sad quiet* 
ly sloBg the king's hi^wsy* and neither coropeb you or ne to get up 
behold hinijr-pray, Sir, what bate ehhsr you or I to do whh It P 
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. Tbe gfeaft controversy on the propriety of requiring a mb^ 
BCt^tkMito Aviictetof Faitht as practiaedbgr the church of Eng- 
landt oxdted at tfab tune a ^txf i/aoD% ncnwtkin amongit the 
members of the two umvenitiea. At Oxford) the principles of 

the hij^U cluirch party were completely triumphant, scarcely on© 
opposing whisper being heard. But at Cunibtidgc, the discus- 
sion exercised talents and ingenuity on both sides of the question, 
attended with no small asperity. Mr. Paley, though personally 
attached to mmy of the reforming party, and| from the known Ub- 
erality of hia sentunent% oonaidered fovomahle to their claini% 
did not ttgn the derkal petiticm for relief which was preseitted to 
the House of Commons in 1T7^, alleging joculariy to Mr. XcMh 

as iUi apology lor his refusal, ihuL he could not afford to keep a 
conscience.*** On this occasion, it may fairly be presumed, that, 
reflecting on the power and influence of the adverse party^ and 
the wonted indifference of the great mass of the conumuuty in all 
qnestiona of principle and enlightened reasonmgi he despaUed of 
si]cces% and thence pnidentlf declined engaipng in ameamrei 
wluchy without pracuring any relief to the petitionersy ought have 
narrowed his own sphere of present usefulness} aa wdl as thwart* 
ed all his prospects of advancement in life. 

In the sequel of tiiis controversy, however, he is understood to 
have taken a more decided part. An able and moderate pam- 
phlety entitled ^ Qmtidaruioni on tJle profirUty ^ rtguiritig a 
Su69erifitim to ArtUbo tf Mtkf appeared fiom the press at 
Cainbridge»jn Jinnaty 1774) and was repiinied at Loiidtin> with 
additions, in the foflowing April. This, though published anony •» 
mously, was soon discovered to be the production of the bishop of 
Carlisle, who, in liib exaltation, had not abandoned the priiici])les 
of his earlier years. An Answer to tlie Conside rations f* which 
appeared in May, at Oxford, from the Clarendon press, was alio 
at the time anonyxnousy though afterwards inserted by Dr. Tho> 
maa Randolph, president of Corpus Christi ooilege» in the printed 
advertisenient of hb worhs. Thb Teteran dignitary) as arcfadea- 

•SeathasspolsfypoiatedlysUndedto inJebb*s Works,voLii.p. 197; 
note by the editor » sad ta the Unifecssl Msgssuie fsr Ikeeaiber» ISOj; 
H.8. Tol. iv.p. Jll, 
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con of Oxford, bad dveady engaged in the controversy, in « 

Chiirgc delivered to the clergy of that diocese, and published in 
December 1771, which is quoted in the present pamphlet. This 
attack was very quickly followed by a Defence of the CoTifst'dera- 
thntf pnbtished at London in June : a spirited and acute tract, 
in whidi die ^ friend of relig;ious liberty," as the author calls him- 
self In Ida tide page, exposes the sophistry of lus opponent with 
an evident superiority of argument and good sense. This tract 
has been uniformly ascribed to Mr. Paley's pen, and displays 
stroi^t^ internal evidence of the writer, not more in the matter, 
than in the style and manner of the composition. It was his first 
essay in afg^miient given to the world, and is in every respect wor» 
tby of his great talents. The Ascosnon to which it refers has in- 
deed lon^ ceased to agitate the general attention, but the subject 
is still too important to be forgotten, or even silently passed o\ ( i ; 
and ho fair a sjm cimen of his abilities in controversial writing 
ought by no means to be lost.* 

Tlie improvementa in academical discipline, so repeatedly and 
80 earnestly proposed by Mr. Jebb, Irooi 1772 to 1776, as a 
scheme for employing the active spirits of young men, and for 
providing, at a dangerous age, diversified objects and adequate 
' motives for suidy, met with Mr. Paley*s hearty approbation and 
support. He was one of those iiicnibcrs of the sjmdicate, appo'uit- 
ed in February 1774, who, in the opinion of the proposer, had 
integrity, learning, and ability, and were well disposed to the 
good woric.''t Indiese eflbrta for the advancement of so useful 
a design, Mr. Ititib was lilcewise joined by the bishop of Cariisle, 
Dr. Plumptre, Dr. Waring, Dr. Watson, and Mr. Lav. . The 
general ulUiiy and iaiporumce of t siul)ri8hing annual examinations 
for the students of the whole univei*bity and of every order, and 
of giving adequate encouragement to every kind of proficiency, 
eoidd hardly be disputed, and yet each successive plan brought 

* See Appendix, p. & 46. Since the above was written, and the 
Appendix almost entirely printed ofi» this tract ha* also been Inserted 
in a ceUectjon of the aathof^s niaor works s Sermons and Tracts, p< 

t Dianey't memoirs of Jebb, p. 60, in Jebb'i M'orkB, vol. 1. 
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fenrnd bf Mr. Jebb or lus nipportm far tliii porpotei* though 
fltmuMMisly nuunlained by levend loamed and respectable acade« 

nuckSf and countenanced by the chancellor of Cambridge^* was 
uliimately rejcctcd.f But though unsuccessful in this, jauI in 
his other plans of improvement, the name of Jebb will live rever- 
ed among the frienda of reason, liberty, and leanung» when his 
oppQnoiits are consigned to a merited oblifUin» or only mentioiw 
ed as the impognera of lua salutary projects. The inAuenee of 
intereatod jeakmajy of party apuilyorof penonal prejudice^ too 
often for a time preponderates, but the friends of rational refinrma* 
tion will in most cases evciiiuuliy prcv^l. 

In the literary warfare which resulted from tlicsc two impor- 
tant questioosy the lady of this ardent reformer occasionally took 
up the peni and entered the lists against some of the most ibrmi* 
daUe chaminons on the other side. She succesaiToly assailed Dr. 
Randolph, Or. Halifiuc^ and Dr. Balguy, $ the advocales irf sub- 
scription, in the London Chronicle, a paper of extensive circula- 
tion, under the bignaiure of Priscilla ;1| and published scparatelyi 
** j1 Letter to the Author of an Obaervation on the design qf c%tab» 

BMng AnmuU Exommtiom a trad pretty confidently ascribed 
to Dr. Powell. Dr. HalifiuL is said to have folt the keeiinesaof 
Piiscilla'a pen so poignantly, that he called on Wilkie the poblislw 

cr, to advise him not to print any more of her letters ; and the 
archdeacon of Oxford's charge was so cffecLually refiitcd, that 
Mr. Paiey in allusion to it, in his D^vnc< of ihe Contidcraiiom^ 
quaintly obaenrcd^ The Lord hath sold Sima into the hand 
of awNnoi.'* 

* The Duke ef Grafton. . * 

1 8ae Diniey'a MemoirB ^JfMh and Jebb'a Works. toL 2. p. 3S$-~ 
390» vol. 3. p. 259—268. 

i Aflerw&rds Bishop of St. Asiq>h. 

§ Archdeacon of \\ mchcsicr. 

[| I'riacilla'i* Letters to Dr. linndcjlph appc:ircd in the London Chroni- 
cle, Dec. 26th 1771 ; Jan. 4th aiid Ibih, and Aprl! 28th 1772; to Dr. Hal- 
ifax, March 24th and May 26th 1772; and to Dr Balg-uy, Dec. 19th and 
29th 1772, Jan. 14Ui and 20th 1773, Jan. 2ith and March 29tb 1774. 

5 
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The wtksr of ihcsc Memoii^is happy in being able to ackluce 
the tcfltiiiioiiy of this ingenioiu lady to Mr. Palay't merits at thiii 
imp or tml period of hie liie; and fedt himself equally flatterod 
end obliged by her irreat exertions when In a Tery delicate state 

of health. " I wish/' she ohsui vcs, addi cafeiiig tiic ii icnd ihrough 
whom application was made for her assistance ^' I could, even 
with/atiguej be of any service in the Ufe of Paley ; for I esteemed 
bim much» and also bla writings^ particularly his Morm PatiMiut t 
and no atadent) I do aasove you* ever hboured harder §aat an hoi^ 
(NiNMe degree, ormore anxkualy wished for success, than I ha^ 
to recollect something wortli coromunicatint?:, as a proof or my 
regard to him. I am truly vexed th it I hnw laboured in vain ; 
hut if in all my rambling thoughts have brought to my recoUec- 
tkn> yott flhoold find one sentence or hint worthy of communicalh 
kig, you have my leave to present it With respect to the gene> 
ral esteem m which Paley was held at Cambrldget I think Mk 
biographer cannot say too much ; but he was more particularly 
esteemed by the Hbci al pai iy, ihe master of Queen's, Sec. I saw 
^liss Plumptrc the other day, an^ \vc agreed in asserting tliat we 
never heard a single syllable against his moral character. I re- 
member that Faley used to be looked upon as the life of every 
party he frequented % end yet I can with truth assert that no one 
could be a more attendve heater. In the early part of our ac» 
qiiLiiiitance, w hen Paley, in company witli other friends, was drink- 
ing tea with us, Mr. Jebb as iisiud spukc lu> own sciuirucnts very 
freely} amd, after tliey left us, remarked that lie did not know 
what to make of Paley^ for that he said nothing $ upon which I 
observed that he had been very attentivoy and gave it as my firm 
opimon that he would he very liberal. After a fiirtiier acquaint* 
ancc Mr. Jebb told me 1 was right, for that Paley, he now saw, 
from the course of his studies, was endcavuuiing to explore the 
truth for himself, or words to that effect. That such a man, af- 
ter the many proohi he had given of his deserving a bishoprick, 
was not promoted to one, is a proof that merit is very far from 
being the direct road to preferment" 

The elevation of Dr. Edmund Law to the aee of Carlisle natu- 
laily Ictl 10 ilie pioniolion of iiis son, who, having obtained a pre- 



bendftl atall in the cathedral of that diocese and the liring of Warit- 
worthy resigned hie engagemsBte in the onivertttf in inne 1774. 
At this period theiepntatioa of Chtiatfa college liad been niied 
to M nneninpled ptech fay the nnited exertions of the tutors; 

and it was no less disting:uished by the number than by the opu- 
lence aiid idiik of iiii stucknts. Mr. Law was succeeded in his 
dcp t ment by Mr. Parkinson,* fclluw uf the college, who had 
been senior wrangler and Smith's prizeman in 1769. Mr. Palcy 
continued at his post two Tears after the departure of his friend. 
In adcfition to hb engagements as a poUick tttftor» he had all 
along derired considerBble emoluments firom bestowing some 
hours dallf on the Instruction of private pupils. 

The reputation which he had so deservedly acquired is said to 
have induced the late earl Camden, on sending his son tlie pre- 
sent earl to the university, to offer Mr. Paley tlie situation of his 
private tutor, which other engagements led him to decline.* A- 
mngst the muxy high proofr of esteem and approbation which 
he might through ttfii recdvoy this decisive testimony of the con- 
fidence of a great constitutional lawyer can by no means be con- 
sidered the least t and as the acceptance of tins offer might have 
led, by honourable ii.aronage, to the highest clerical dignity, the 
refusal of it shows that Mr. Paley ihtii sought the advancement 
of his fortunes by perseverance in the regular duties of his pro* 
fession akme. 

Hefaeidy indeed^ all those little arU of underhand address, by 
which patronage and preforment are so frequently pursued) in 
supreme contempt. He was notof anature to root i forthat 

was his own expressive term, afterwards much used in thetmi* 
versily to denote the sort of practice aiiudcd to. lie one day 
humorously proposed at sonic social nicctint^, that a certain 
contemporary fellow of iiis college, at that time cii^iinguishcd for 
his elepmt and engaging manners, and who has since attained no 
email eminence in the church of England, shottU be appointed 

firqfessor qf rooting, 

* How Archdeseon of Huntingdon, 
t PttUtch Characters, vol. 3. p. 109. 
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The bishop of Carlisle, after piovidiiig ibr hit looy made Mr. 
.Paley th« chiof object of lib ptftnmagei and pracMed bim to tho 
nctoty of Mingfove in WoatnonlaiidyAfiTliigp thenivortli about 
aghty poonda a year. He tru indiicted to thk little benefice. 

May 28th 1 775, and aftenvai ds pus sed much of hk leisure, during 
the long vdcatiun, between Hose Castle and Mr. Law's preben- 
dal house nt Carlisle. In the autumn of this year be attached 
bimtelf to Miaa JaneHewktyabandaomeandpleaaingyoimg ladf 
oftbati^ttowlNinhbaiiitwaaiiieoeaiibllfprefeiT^ Hefe«' 
tamed hovrever to Cambridge at tbe nraal time* 

In 1776, a new edition of Bishop I^w's Refiectioru en the Life 
and Character of Christy orisj;inally published in the ConhidcrationM 
on the Thewry qf Keligion, was given in a separate form at Cam* 
bridge^ for the benefit of academical yoiitb. To tbb treatiM 
lome brief OUervotioiu en tke Ckaruettr mid Sjemfile y CkriH 
vere added aa m «raMary of ita contents* iritb 9MJ^ifien^imtlk 
MmUUf the Chifiel ; both from Mr. Foley's pen, and not im- 
woiihy lu be now distinctly picbcrvcd. 1- rom a passage in this 
little essay it should appear, that his theory of morals was not 
then altogether firmly settled on the basis which supports it now : 
and yet tbe writer liaa been aaiuredythal tlie doctrine of expedient 
cy was pcevioualy maintained by liim in bis moral lectures. In 
the present work) however, he remarim that ^ The gospel max- 
ims ot Iij\'!ng cur ?i(!if/i')our as oin nelveSj aiid doing as ivc ivould he 
done byy arc much superiuor rules of life to the ta ys^iw* of the 
Greek, and the h9ne4tttm of the Latin moralists, in forming ideas 
of which people piit in or ^kik out just what they pleased } and 
better than the ntiie^ or general exfiedietKy of the modeniy which 
few can estimate. As motives likewise, or principles of acUon, 
they arc much safer than either i/u- love q/ our country^ which 
has oftlimcs been destructive to the rest of the world ; Gf friend- 
ahifUf the almost constant source of partiality and injustice.'* 
' This paragraph is cttrieiis,aS| independent of all positive tosti* 
mony to the centnoyt it certunly would seem to detenmne the 
theory maintained in tlie Frineifile9 iff Moral and PaUikal PhUo- 
aofihy to have been adopted by Mr. Palcy between the years 
1776 and 1785. Every tiling that regards the formation of so 
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popiitef ft woritf ft WQffk Id imiibIi pMiiS€d 6f indoctrinillftg iStuS 
youdi of this oomtiyi dowi^wi iltmiioiit The ^Bfficalty of esti* 

mating is the very objccUon of all oUicrs, wliich presses the hard* 
est on his presciit system: but he has wonderfully Ughtenedi if 
not altogether removed the pressure. 

Mr. Pttiflf preacliedforclwlut tine at WhitehaU 0DtlM3lat 
ef Apilli lili fadicm in the mlveniij ternumed in Um month ef 
May, and, on the 6th of June, he una married to Miae Hewitt) In 
the church of St. Mary*s Carlisle^ where his friend Mr. Law pcr- 
Ibrnied the ceremony, On the 29th of the same month, he was 
aucceeded in his fellowship by Mr. Majendic, now bishop of 
Cheater; and retired into the dioceae of Cariiale» leaving beliind 
him amongat his friends and papila» the welKearned aentiments 
ef eateem and reg^t. 

Strikin^i; as the conlrust must appear between his situation in 
the university and ampngst his present parishioners, he frequently 
lil»erved, that at Musgrove he had passed some of the happiest 
daya ofliia life. Satisfied with the amall earnest of patronaget 
irMch he had that rte^ved) no cares about Ida fbture pro^ecta 
disturiied the serenity of his mind. The aituatlcm of this pleasant 
Tillage, on the banks of the river Eden, allowed him to indulge 
himself frctiuently in angling, the favourite amusement of his 
youth. So partial indeed was he to a sport, which> notwithstand* 
Ing the o^nion of honest Walton, can acarely be recondied to ei- 
HtkCT reason or hmnanity, that he, at one time, kept a journal of 
hb exploita, and had afterwarda his pottrait talLcn with Ida rodaiMl 
Hne.* Alluding to his success in trebling for pike, he used to 
say, that the fish, when not hungry, would sonietimcs nibble with- 
out swallowing the l>ait, in which case he found it necessary to 
idnniiate its appetite Iiy manceuvring, ** for," added he, the pike 
reaaona thus, though I am not hungry now, I may be to-morroar, 
and therefcre must not ioae so tempting a prise.** 

At tlda time Mr. Paley, as he afterwards frecjuently declared, 
found himself, uuiwitlistaudiii^ hib hablu of ob^ervulioa and in- 

* By Romney, from wIucU an engraved portrait was published by 
Jmits in 1792, 
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^iiiiyt^iny^ficittitki tfaatpnoiical laioirMgt>wbicliG«i oidf 
be obtained ftam tfi active jntenaoiirae vilhtiie maas of mankiarf. 
Being indneed to undertake llie management of a small tunth •> 

a sourcx at once of profit and of occupation^ he calculated too lit- 
tle on his own ^vaiii of acquaintance ^vitl^ husbandry, and the dif- 
ferent habits of his earlier lifie. " I soon found," said he, when 

attndtngtothe&UureofhuprojectfC^tlMtwoiddnem lim 
aliad fiuverf and almoat InvariaUf loeL" 
The ]ibei«fil7 of lua bene&ctor, liowevie^ irae liol confine 

nngle gift. Before the close of the tame year, I>ecember Sd 
1776, he was inducted into the vicarage of Dalston in Cumber* 
land, in the ncighbouriiood of Rose Casilei worth about ninety 
poiuids per annum. In 1777, Mr. Law was promoted to the 
archdeaconry of Cariisle» and» from the age and infirmitieeof hb 
Mier} Iwd now the chief management of aU the atfim of the (fiiH 
^ ceaoy as well as a leading influence with the dean and chapter. 
On the 1 5th of July 1777, Mr. Paley preached, at the visitation 
of the bishop, in ihc ciuhodral church of Carlisle, a discourse) 
which he afterwards published with the title of Caution recom* 
mended in the uee and a/iftUcafion qf Scripture iar^^uage*'* Mr. 
Faley ia hem an advocate fiir the sober and aotid interprelatkm of 
Scripture^ and hla reasoning is well calculated Co counterbalance 
tiie opinifliia of those, who would transfer, indiwctriminately, many 
expressions, describing peculiar circumstances of the first pi o- 
"mulgaliun of the gospel, to the present case of the christian 
world« Some passages, particularly one against applying the 
terms ^ regenerate, bom of the sfurit, new creatureS)" to the per> 
aooal condition of any Individuals of the preacnt di^^ exactly as 
they were i|>plied to the firat apostles snd their Smin^{«»^ con* 
verts, have been strongly censured by Dr. Knox in the prelhce to 
Ills Christian Philo*o/ihy, whilst the whole discourse has been 
Avarnily recommended by Dr. Percival, in com muiucatiug an epi- 
tome of it to liis eldest son.* 

On the 5th of September he resigned the rectory of Mu8grove> 
fsidf on the 10th of the same month) was inducted to the more 

* Pcrcivsl's Worktj vol. 1. p. 301. 
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nlydile ncmge of Appklqfy wHrnttfid at abool tvro handmd 
fOMBdsAjFoar: betwiecii whkh film aiid Dabloii lit iiair difided 

his time, residing alternately ux months at each. 

Mr. Yates, the celebrated master of the free f^rammar school 
at Appleby, which he had taug;ht with extraordinary credit and 
socoait for more than half a centsiyi waaf at that ttme, aknost oh 
▼or^ of hia eightieth yoar. fivt^aa he atitl retained the il» 
goor of hb &eiiltieaf and waa al oace e genHeanan in prindploa 
and mannent be naUmlly tanked hi^ amo^^ the inhabitants 
of a provuicial town. Between hiiu *uid Mr. Paley an intimacy 
was quickly formed ; and some reciprocal compliments, which 
QccuTed during their interconraoy are atill remembered by their 
imitualfiienda* Mr. Falay reaaona Hke Locke/* waatbeobii* 
008 remark of the Teteiwi» * Mr. Yatea writea Latin like Era»- 
nus," the equally well merited reply. 

Mr. Palcy was also intimate with some of the most eminent 
barristers, who attended on tlie northern circuit at the assizes at 
Appleby and Carliale. Amongst these) his old tutor Mr. Wilson 
had been for aome yean diatinguiabed by af^rofomid Icnowledgo 
of tbe taW} united to a atrong and correct judgment^ aa wali aa i>y 
many intereadng good qnatttiea in fMivace life. He wnae native 
of 'rroutbeck in Westmoreland, wheic he IVcqucntly passed the 
shon interval of his leisure from ])rofcssionHl enc^aj^cmcnts, on a 
tmali p"t-'P>'*"'«' eatate i and during hia rearement there, in a 
inboeqaent year^ to his own great surprise, waa ^pointed one of 
the paine jodgea of the Court of Common Pleaa. 

Mr*Lee»wlMMe great profearional abilitieay uniform integri^ 
of conduct, and steady attachment to the true principles of civil 
and relif^ious liberty, will be lung rcmcuibcrcd to his honour, was 
a leading counsel on the circuit at this lime. Distinguished by 
many aociai virtuoa bims^ aa well as by his sterling sense and 
liianwy acconapiiabiBent% lie namraUy liad a vety high iiifXBSak 
of and regard ibr Bilr. Paleyy widi whom lie lived on tema of in* 
timacy for many years. Mr. Paley, accompanied by his friend 
Law when afterwards advanced to a biiahoptkk, once visited Mr. 
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Lee el .liii home 4it Staindrop ia.the county of Durlumj a Yisit 
MndendpecuMailf pleasinttoeUpeitkslqrttiecoU^^ bimIi 
greet coovenetiont peweie.* 

Whilit ticer of Appleby he gave to the worid a sbwH Tolome, 

selected from the Book ot Common Prayer, and the writings ot 
several eminent divines, entulecl The Clerg-ijmaji'H Comjiunion in 
Viaiting the Sick ; a very useful manual, and such as he had pro- 
hihly.espeiieiiced the want of himaelfi Thie compilation was 
pitbliahed at fint anonymooaly ; biittt haaahice paaaed through 
atlcaatimiee<fitoii»aiidbi¥>WMnrtmi^ withhUtume* The 
professional usefulness of this book to the clergy is no small re- 
commendation of its merits ; but when considered as originating 
in Mr. Paley's personal attention to the spiritual wants of his o\<. ii 
floch» it affords an additional and peraaanent pfoot of his worth as 
a parochial minister* 

On the 16th of June 1780 he was jnfltalled aprdiendaijof the 
fourth stall m the cathethral of Carfisle^ worth about four hun- 
dred pounds per annum, and thus became. the coadjutor of his 
friend Mr. Law in the chapter. 

Mr. Paleyi as chaplain to the bishop of Carlisle, preached an 
adiDpnitory Sermooy at the general ordinatioa holden by hia lord- 
ahip at Rose Castle, on the S9th of July 1791. In this excellent 
Disooursey which was afterwards published) he diapteys a henevo* 
lent anxiety to prpmote the welfare of hb hearers by seasonable 

* Mr. Lee vat snccestively solicitor and attorney-general during the 
two short administrations of Mr. Fox in 1782 and 1733, and continued 

throup^h life attached to the const ii Liliuiml principles unci < nlightciicd 
polK V of tli.ii t rulv cnuiicni ivi^ii. Being once asked his oj)ii)ion of Mr. 
Burke's fitfcctiotu on the Revolutim in France, he replied ** I find nnich 
in it to prill sc, much to blame, and much to doubt; but after all it is a 
very wonderful book." This just and striking remark on the merit<» of* 
a work so futal in its consequences, as influencing; publick opinion, de- 
serves to be recorded as a strong proof of his discriminative wisdom. 
Lee gave his last vote in the House of Commons, December 13th 1792, 
with Mr. Fox, against those rash and intemperate proceedings, wltich 
eventually involved their country in the calamities of a protracted war. 
He died in August 1793. 
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aftdjndScioiiiaidvicift; iid^pecvliailyMdapledtolheaitttidfm 

those who have to sustain the chmcter of cuniteB t an order of 
men so iisefxil in their profession, and of which a veiy great pro- 
portion of the candidates for ordination at Carlisle is usually com- 
posed. He poiM out to them in a few plBin Mid practicable 
which equally evince his piety and fgaod sense, how they may 
beat tecommend themaelves to tlie esteem of their paridiioDeri* 
and discharge tlie duties of thdr atalioQ. The AMee^ thiie ear- 
nCBtly addrcs.Hed to the young Clergy of the diocese of Carliale, can- 
not be too strongly inculcated on all clergymen who £11 the lower 
ranks of the estabiiafamenty aa k tends to make even youth Yener- 
ablot and poverty respected. 

Mr. Yates iBed soon after thls» in the eighty first year of 
age ; on which oeearion Mr. Faley wrote the just and sUfkinff^ 
eulogy^ inscribed on the mat hie monument erected to this emi- 
nent teacher's memory in Appleby church. His own connexion 
with that place terminated in the following year, when, in conse* 
i|nence of Mr* Law*a promotei to an iHsh hisboptieky he was 
iqppoinleil aidideaoon of Carlisloi and Avided his fiitore residenoe. 
between Dalslan and his prebendal house. 

He was installed m his new dignity, August 5th 1782. The 
urcluleaconry is, in feet, a mere sinecure, the duties usually at- 
tached to that offtcc being here performed by the chancellory 
whose power eadends through the whole diocese. The rectoiy 
of Great Salkeld, worth one hundred and twenty pounds per an- 
nuniy 10 ahraya annesed to the arohdeaconry, and has been so firom 
the foundation of the see. 

Immediately after this, Mr. Paley went with his friend to Dvib- 
lin, where, September 31, he preached tlie Sermon in the Castle 
chapelyathiscensecration tothe bishoprick of Ckiofeitand KiU 
maedoagii; and afterwards accompanied him to Ids episcopal le* 
sidenoe» en tiie great river Shannon in Galway, one of the leaat 
civillaed portions of the Inland. In the course of this journey he 
was no idle obser^'er, as his ren^arks after his retuni evinced, of 
the peculiar wretchedness of the lower Irish, and .of that ingenuity 
in eluding taxes, at once injudicious and oppressiTe, by which 
6 
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that poor and iieglectod pcopto wtn the*} if mok ma Hons on- 

happilf distinguished. 

In llic Con serration Sermon, afu'i'M artUs publibhed with the 
title of "wf Distincdon of Orders in the Church df/mdcd u/wnprin- 
ci/iie* of publick utility^** Mr Pal«y States the dilBerence betW€«4 
Christiiiiiity in ks vital ptindples ami b» ita external forma \ and 
whilst he can^dly admits that it may exist under anj form of 
church government, defends the ecclesbs^l establishment of 
Kis own counti')', as congenial to the chaructcr and luiliits of the 
various orders of the community, and calculated to promote the 
credit and efiicacy of the sacerdotal office. An account of this 
discourse, with some extracts* given in the Monthly Review for 
March I7a3, drew forth some veiy severe remarlui from the poet 
€k)wper, who, in a letter to Mr. Vnwin on the IStb of May fol- 
lowing, insinuaicb, Uuit from the stretch of ingenuity exerted in 
the argument} one might suspect the argument itself to be un- 
sound.* 

From the correspondence of the same elegant writer it shoaM 
appear* that Mr. Paley had fovored their common ft! end* Mr. Un- 
win, with his sendments on education, early Hi the ensidng year ; 

since the following passage, in a letter dated May 8th 1784, cer- 
tainly dues nut refer to any thing at that time contained in his 
published works. " I am glad to have Paley on my side in the 
afiair of education : he is certainly on ail subjects a sensfole man, 
and on such a wise' one.'^t Mr. Unwb's attendon seems at tint 
time to have l>een much directed to the instruction of his eld* 
est son : and several interesting letters, recommending a private in 
preference to a piiblirk system of education, were addressed to 
him by Mr. Cowper, who must have entertained a deeply rooted an* 
tipathy to great schools. Mr. Paley's sentiments on this impor- 
tant sttbjectf if any where preserved, would no doubt be acceptabl» 
to the world; and the present writer cannot auflfeieirtly lamem, 
that his own inqi^ies to elucidate still forther so pointed an 
allusion have not been attended with success. It is woith \X\t 

* See Hayley's Life and Posthamous Works of Coirpe^ vol. IL p. 84. 
f !Iayley*s Cowp«r« voL tl. p. 311. ' 
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witttoi lM>#emv ibr the reader to sec what Mr. Palcy after- 
wardA tliouiglH it i%ht «> vecomiiieiid in tlie elMiice of a i^iigk 
or prifile edifeatki^et the cktte of hfe chapter on the Duij^ of 
Parertt§^ ill Kis Moral mnd PolUieml PhUMofihy.* 

A t ( jioii has been long in circulation, that Mr. Paley, being 
appointed to preach before the univcibUy ul Ciimbridge, on the 
day when Mr. Pitt, after his elevation to the premiership in 1784, 
made his fiiat appearance at St. Mary's, chose this singular but 
i^ropriate tazW* There ia a kal bere» who hath five barlej 
loaves aad tvo imali fiahM» but what are thef among so many?*' 
.Johflrti.9. Aladf whohedaeenthia tloi7lna|iewBpaper)GDC9 
esked the &cedous divuie if it waa true. Why iio> madam»'* 
replied lie, " I cei laiiiiy never preached such a sermon, I was not 
at Cambridge at the time ; but I remember th ii, one day, when 
I was riding out with a friend in the neighlx^m hood of Carlisle, 
end wo wofe talking about the hustle and confusion which Mr. 
Pitt'a a^taraace would then cause hot the universityy I aaid* that 
if I had teen there* and asked to preach on the occaaionf I 
would have taken that paaeage for iny text'* 

On the hint of such a text, Mr. Paley was the very man *oharc 
preached a sermon, wiiicli, withouL pcrsonulity or virulent decla- 
mation, would have sufficiently shown his opinion of the unmanly 
adttlatiDn paid at that time^ by several members of the university, 
to the ftj^ituig preaiier» whom* but a few months before* they had 
l^jectediaaunwDnhfofthfelr TolM. The sun of Chatham* it is 
tnie> when he first aoticitedthttrsuifiragesf had no.otherrecom- 
mendaiions than the high character of Ms lather, hisownpronus- 
ing talents, aiid the constitutional principles ot his early years: 
whan he returned to them, after a short inierval, he was the first 
oilBOsible nuni&ter of the crown. On his former appeai-ancc, he 
waa not indeed without supporters* but they were men of a very 
different stamp from these* who became his most devoted adher- 
onta afterwBidat men of the first talents and integrity* of strict 
and steady patrbtism* but who withdrew their confidence from 

• Bk. in pt. ill. c. 9. 2(1. cd. 4to,p. 300, :ind llth cd. 8vo. vol. Lp. 366; 
which editiooa arc invariably quoted in ilus wdrk. 
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the mioitter* when he openljr ■hwidoaed vhifttef 4eened the 

great came af their oountiy. TheooodiicteftheiBagerilffhoir* 
ever, onthete occadons) it not wkhout a parallel ef a mach more 

recent dutC) in the treatment experienced from several memlx;rs 
of the same university by an ingenuous youth, when newly invest- 
ed with oBice, and wbea he had no longer aoy abm of the loaTca 
and habe9 to diapenae** 
But whilatothen were duiareeHiiy fiir {wefenBeult Mr. Palef 
' waa engaged itt the eompoiitMNi of an ImpoMntwerkf the gener- 
al oatUnea of which had been delivered to his pupUa et Chiiatfa 
college. The bishop of Clonfcrt, to whom the merit of iiis friend't 
Icctui^s waa well known, and who justly thought that those oil 
morals, in particular, might be expanded into a m<H»t useful trea* 
tise for publick instmctioO} had strenuously urged tlieir publioa* 
tioQ in an improred form. Mr Paiej at first tuggeated, asm ob- 
jectiooy the little att e nlion uauattjr paid to auch aiibjecti» and fh^ 
fish of puibliahlBg a hook which might net aeUs Imtwfaenhefimnd 
himself in posaeaahm of a competent income from Ins patron's 
kindness, he no longer hesitated to employ iii^ icii^iu-e ia the ex- 
ecution of this ^eat deni^. 

When the manuscript was ready for the press, Mr. Paley would 
tiave sold it to Mr. Faulder, of Bond street, the publisher of his 
occasional sermons, Ibr three hundred pounds, but he refused to 
give more than two hundred and fiflf. Whilst the treMy waa 
pending, a tieokaeUer from Carlisle, happening to call on an end* 
ncnt publisher in Patemoster-row, was commissioned by him to 
offer Mr. Paley one thousand jKiuiids for the copy-right of his 
work. The bookseller, on his return to Carlisle, duly executed 
the commission, which was communicated without delay to the 
bishop of Cionlert, who> being at that time In LondoB^ had under* 
taken the management of the aflhir. » Never did I auihr sp 
much anuous fear,** said Mr. PUey, m rektbg Aoolrenmstancet 
" as on this occaaioD, lest my friend should hsTe concluded the 

* Compare, as far as Lord Henry Petty it concerned, the state of the , 
poll, at the two cleetisns Ibr the university of Cambridge^ Feb. T, 1806, 
and May 8^ 180r. 
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bargain vith Mr. FflMider, before my letter could reach Jiim." 
Luckily he had not, button recciung the letter, went iranicdiatc- 
iy into BoncUstreet and made this new demand. Mr. Fauldcr, 
tiHMigh IB HQ mmU degvee marpnatd tmd attoniiihed at llie ad- 
vnoei agreed topqrte am MqiiiftMllid^ left the 

bouae. << little did I thiiikt'* aaid Mr. Palef, In alluAm to fMa 
affair, " that I should ever make a thotuand pounds hy any book 
of mine:" a strong proof of unassuming merit; but after the of- 
fer above mentiooedy he was entkied to have asked a stiU larger 
am* 

Tbe/VMSfUim^JIIMef^ or^esitwaa 
«t firat entided, tbe PHmifOn ifmnMiy mtd PoStUkty appeared 
in I785f in one Tofatne quarto, dedicated in a very elegant ad- 
dress to his patron, the bishop of Carlisle. The partiality of 
friendship was not disappoined in the success of this excellent 
work, which, notwithstanding a few objectionable passages, soon 
eatabiiahed tlieantlrar% TOp u ta t iaii. It paaaed thnmgfa fifteen 
ediiionadiiiinglda&fes in wMclb cnrfdat many TeiM altenitionsy 
tilers are none which mterially aflbet the sense. Whilst he 
makes no prctcnsioni* to perfect originality, he claims to be some- 
thing more than a mere compiler. The mode of reasoning and 
illustratkms are generally his own ; but he has borrowed much, 
as be fiurif acknowledges, from preceding writers, and particuhir- 
1^ fifon tlw dcanlloty but Ingenious treatise of Bilr* Abraham 

Many of Mr. Palcy's posidons arc enforced by the most sound 
and convuK ini^ arg\imcnt3 ; many of those arguments are illus- 
trated with the most apposite examples : the intricacies of abstruse 
speculation are atndiousiy accommodi^ to practical utility» and 
moral conduMoat imwt happilj ap|iliedto the uicidents of com* 
nKmlUe^t ButbehaibeennowlieTeinofefiirtanateinhiseltt- 
cidalions, than when contrasdng tfie means by which so many 
vainly seek for ha/iftinrss, ^\lih those b) ^vllich he invariably se- 
cured it to himsel£t As the gOTeroment of human action is the 

*lfor. and Pol. Phil. prcf. 4to. p. xii. xiii. 8vo. vol 1. xxiv. xxv, 
f Gi»bornc*s Principles of Moral Philosophy investigated, p. 2. 
T Mor. Olid i'oL Piiii. book i. chap. 6. 
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endofalliiionlrBnoiiiiigiiftifM h» iaoiiMidBnIle netil Co reii« 
4ler this important ttudy interesting and iiitell%ibfo to g«iier«> 

ality of mankind. Hence Mr. Paley 's labours have obtained the 
attention, aiui influenced the conduct ut numbers, who would 
liavc uirocd irom ionxier treatises on tbe sut^ject with coki in- 
difference. 

« VirUM/' n Mr. Pskf« mttis w^rdsofthe biibopof C«rJial»»« 
defines it» is i^dotnggood to mmUdmij im Uedknse to tkt wi& 
^Godrondfirtkemte^eoeriottingk^^ineot^ The <goedof 

mankind,' tlicrcfore, is the subject, the * will oi God* the rule, 
and ^ everlasting happiness* tlic moiive of human virtue.f 
oAi^iMit consists in beini^ urged bf a violent motive resulting 
bom ib»9ommandqf another^ Asthe wiU«f Ciody then* is tbe 
nde^ tolnquite whal b his duift or whitamaais oliliged to do ih 
any instance, is, in effect, to inquire what is the wUl of God in 
that instance : which consequently becomes ihc whole business 
of morall ty. There are two methods of coming at the will oi God 
on any point : by his espiess declarations, wiisn they aie to be 
hsd| and which must be sought for in sGiiptttre; andby wiiUciB 
be discovered of his designs and disposition fimn his wofhs»or» 
as it is usuaily called, the light of nsliirs.$ The tendency of 
any action to promote or diminish tlie general happiness, is the 
faiiTst criterion for ascertaining the will of God by the light of 
nature ; since the many pcoois of benevolence apparent in tlie 
works of creation warrant the condusion, that Me wills and wishes 
the hap]dness of his creatures ; end that those actions are agree- 
able to him or the contrary, which promote or fivstrale timt of- 
fect.ll Actions, in the abstract, then, arc light or wrong accord- 
ing to their tendency. Whatever is expedient is right. It is the 
utility of any moral rule akne that constitutes the obligation of 

• 

* See Lav's Tmulatiso of Khigon theOiigia of Bvil» Ah ed. pie&te- 
ry Traets on Morality and Beligioa, 5^ and note 58* p. 356t also hit 
Considcratioiii on the Theoty of RcUgioii» 7th ed. note (x) p. 969. 

t Mor. and Pol. PhiL 4to. p. 36 1 8to. vol. 1. p, 41« 

i Idem. 4to. p. 49 1 8vo. vol. 1. p. St* 

$ Mor.andPol. Phil. 4to. p. 54i 8vo. voL 1. p. 63^ 63. 

N Idem, 4to. p. 56—60 1 8vo. voL 1. p. 6S^70» 
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it.* The expediciiq^ of any action, however, must be csiioiatcd 
by j^neral rules, and in reference to all its remote and collateral 
consequences, as well as tkose whkh ar« iame«ttat* and direct.t 
MigiU and oU^pati^n mn Pi d proca^; tor^w^ervftrfkmnUtknf^ 
kionepenoDytlim flMMt ft cmespondfaif MigiAm vpm 
others. Now becavae isoral obUgaOon dspmds ufMO the will of 
God, rrj^A^, which is correlative to it, must depend upon the same. 
Hig/it therefore signifies consi.^(rricy iviih t/ie wii/ of God**^ 

Such are the outlines of a theory, which Mr. Paley has very: 
Mf «Dd peniiieiMmBly lu^okM* aBdan»li«lto the aohttioaof the. 
ifftrious dUkiullfitef which bne^ be expected le occw hi the monA 
reaeonhig er conduct of an hihebitant of thfe country m the pre»« 
cnt age : for he " has examined no doubts, discussed no obscuri- 
ties, encountered no errours, and adverted to no conirover&icsy 
but such as he had seen actually to exist.^'* 

Other philoaopbers have sought hi metapbyaiad inquiry for 
the oltfanatebarii offmewi iem ii Bem a i Mr. Paley hae niaed the 
au p era tmcture of praetloal truth od thephteest and moat hitellU 
gible motives. There may be <biind,ifi every period and condi* 
tion of life, a rectitude of disposition, tlic result of habit and of 
r.u Gurabie assocititiion% that supersedes all the dictates oi theory. 
The many who baa acquired (hk prinoiplO) wili find the details of 
hia own pradiee here devebpad' hi a e weate d ayilBin oC pve* 
cepta. When he has read the prenikes, hfe heart will anticipate 
the conclusion, which it becomes the business of reason only to 
confirm. 

Mr. Paley has been thought by some, to make morality de- 
pend too much on Teligion» since a AflRerent idea of ita obligation 
must be aonght Ibr by tiioaei who would found their ayatema in* 
dependent of the aancdona which rerehtiott aflbrdi. Virlne mayi 

indeed, be shewn to be obligatory, without any reforenee to cbri»« 
tianity» and many powerful inducements to its practice may bo 

• Mor. and Pol. Phil. 4to. 61 ; p. 8vo. vol. 1. p. 70. 
f Idem, 4to. p. 68 ; 8vo. vol. 1. p. 79. 
? Id. 4to. p. 72 ; 8vo. vol. 1. p. 82. 
i Id. preface, 4to. x. Syo. xxii. 
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dermdfromtlM eondoet and writaigt seipeitd emioeiit heatli- 

eosy who were actuated by raotives derived fi'om reason alone.*** 
But by combining the declarations of scripture with the conclu- 
noBS of rcMoiiy Mr. Paley liaa certamly added strengtii to dioie 
motfaresy Mid cnfiwccd the pncdoe of virtue by thoie aanctioiM, 
wfaiclr mankind swmd meat in needo^MidofwluclkJieBtheDmo- 
rafity was devoid* 

In uppoailion to the venerable authority of Locke on the origin 
of Governments Mr. Paley rejects the intervention of a compact 
between the citizeQaod tbe states as the giemod and cause of the 
veiatioii between tiienifdeanili^ anch a cMpact uafbunded in itt 
principle and dangevMU in tlie applicatieniaiidaadgna lArvdtf^ 
God a» eoUeeted from esBfledtency^ for tbeenly ground of the sub- 
ject's obligation to the duty of civil obedience.f " Civil society,** 
he observes, is conducive to the happiness of human iife, 
which it is the will of Ciod shoukl be promoted ; and as civil socie- 
ties cannot be upbeldi unleae in eaoh the interest of the whole 
aocisty be binding upon eveiy part and nwniber of it)" lie con- 
eludes ^ that flo long as the intemt of die whoto society requirss 
ity that is, so long as the established government cannot be resist- 
ed or changed without publick incom e niency, it is the will oi 
God, (which wiU universally determines human duty,), that the 
established government be obeyed, — and no longer4" 

« Tiiispdnci|rfe being edmitteriy the justice of cwiy particular 
caae of naaialance is teduoedto S'OOi&putalion of tlie quantity of 
tlie dangerand grievance en the one ride, and of tlie probalnli^ and 
expense of rcdi-cssing it on the other ; of which < eyeryman must 
judge for himself.* In contentions between the sovereign and 
the subject, the parties acknowledge no rnrnmon arbitrator ; and 
it would be abaurd to commit dedsioo to lAsae whoae con- 
duet has provoked the queaclan» and whose own intefestt suthori- 
tyt and firte are immediately OQOcemed in it The danger of er- 
rour and abuse u no objection to the rule of expediency, because 

* Peart(Mk*s Bcmsrki en the Theoiy of llorala» p> ^$ 156^ 

t Mor. and PoL FhiL Book VL chap. 3. 

^ Mor. and Pol. Phil 4to. p. 423, 424 1 Syo. vol. % p. 142. 
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cTcry other rule is M-Mc to the same or ^eater ; and every rule 
that can be propouxKied upon the subject, (like all rules which ap- 
peal txh or bind the oonaciencef) muat in the applicatk» depend 
iipon private judgment* Changes* howereri ought not to be ad* 
ventured upon without a comprehensive discernment of the con* 
sequences without a knowledge) as well of the remote tenden* 
cy, as of the immediate design.t" 

" Civii liberty U the not bang rcatrainrd by any laWf but what 
conduces in a grettt<r degree to t/ie publick welfare^ This defini* 
lion of civil liberty impovta thai the laws of a free people impose 
no restrsints upon the private will of the subject^ which do not 
conduce in a greater degree to the publick happiness.} The de- 
gree of actual liberty always bearing a reversed proportion to the 
number and severity of the restrictionst which are either useless^ 
or the utility of which doea not outweigh the evil of the restraint s 
it fiiUowa thatevety nation poasessea aomoi no aatioo peHeat lib* 
ert^.* Itianoltfaerigouributthe Ineipediencf of lawaandacte 
of authority, which makea tiiem tyrsnnical.t Anodier idea of 

civil liberty, neither so simple nor so accurate, places it. in sccuri* 
ty, making it to consist not merely in an actual exemption fi om the 
constraint of useless and noxious laws and acts of dominion, but in 
being free firom the danger of having any such hereafter imposed 
or exerciaed.t Whichever of these two ideaa of civil Uberty ia 
•asomedy and whatever reasoning concerning ita extent, nature} 
value, and preservation, is founded upon them, this is the conclu- 
sion : — that that people, government, and constitution, is thejreest^ 
which makes the best provision for the enacting of expedient 
and salutary lawt.('* 

•Hor.aiidPoUFbil.4lo.p.4d«s 8vo. vd. 3, p. 149, 143. 
tId.4to.p.469| 8fO. voL a; p. IM. 
tid. 4le. p. 441t are. vol. 3; p. 164 
fid. 4to. p. 443 1 8vo. veL 8;p. Idl 
•Mdr.andPbLPba.4to.p443t 8vo. vol 3» p. lfl& 
fid. 4to. p. 444 1 8fo. vol. 3, p. 167. 
fld.4tap.444 ; 8ve. v«l ^ p. 168. 
f Id. 4to. p. 448 s 9fo. vol. 3, p. 173. 
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Individuals will naturally be inilueaccd by preceding assncia- 
doDS) in the opinions they may farm of these conclusions^ whicbt 
irlilltttliejr will certainly dbpieate the ttatmch advocates of regal 
prerogidvof may even fidl to aatiafy the sanguine aaseitortof pop- 
ular ri^^its. IkitittldapnctiadobaenwtionsontbedeC^ 
ermneiit, and peilicalarlf on reHghtu etiabfUhmenU and tolera* 
/few/ the author ably enforces the duties of men in publick sta- 
tions, and displays a generous attachment to the true intere&ts oi 
those for whose benefit alone such statkMisare designed. 

Mr. Pa&oy'a theoiy of moralsy witb many of hia inforences and 
conctoMOMf ^leie lepealedljr contested without ever piovokiog a 
reply. Mr. Gfaborne and Mr. Pearson are the most endnent of 
his opponents ; but their objections hare gained little credit with 
the publick, in comparison ^ iih the increasing reputation of his 
work. *^ He possesses) indeed,'* to use the language of a very el- 
oquent writerr <<tboBe invaluable qualities of a snorallaC» good 
aensot camionff aobrietjt and perpetual reference to coovemenoe 
and pvaedoe ; and Ae ceitunly Is thought less original than be 
really is, merely because his taste and modesty have led him to 
disdain the obttalatiuii of novcliy, atul because he generally em- 
ploys more ait to blend his own arguments with tlic body of re- 
ceived c^inioDS) so that they are scarcely to be distinguished* than 
other meni In the pursuit ot a tranalent poputorityy have exerted 
to disguise the niost miserable oommon pkces in the shape of a 
paradox.*'t 

His reasoniDg on tuhttrifiHm to anklet religion^ and on the 

British conatitutiotiy^ where he disputes the expediency of a re- 
form in the House of Commons, and vindicates the undue inJtlu- 
ence of tlie crown in that assembly, is certainly liable to great ob- 
jection. Uis chapter on wbtcrintknhaM indeed beenassafled 
with equal asperity^by the strenuous adherents of the established 
church) and by the scrupulous mamtitoers of protestant freedom : 
it is really Uic gangrene of his work. It may, however^ be 

• Mor. and Pul. Phil, book VI. chap. 8. 

f Mack.uilus»li'» Dibcoui bc on the LiiW ol Nature und Katiun», p. 
k Mor. and Fol. FhU. book lU. pt. 1. c. 22. § Id. book VL c. T. 
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•pMiBBii fheiigoor of ai^titttfeei vMchlieciinld wntaeiimMly 
spprove; and wcidargetlw pile «f eonfinutf to libenlnid 

conscientious men. Mr. Paley's cssmstry, in thk inMoeyeolihe 
nature and c xtent of the obli gallon incurred, may be most efFectU- 
aUy answered by his own better reasoning on the propriety of 
nibflcriptiQIh la )m Drftmt ^ bishtit Lmfs Connderationsj and 
in hb duster ^fvtfj^ow emiHthmmt» mid i^toUntioih* in tbe 
pmaitwoifc. ««Iiitlie«iefofelie««wn» tD bi«Mftheyok««f 
bonda^, in the display of a very IbeUe apology ; in the ctkir h« 
resumes somcwhut more of his chris>Lidn iibertyi and reooBeclitlie 
principles of his protestant faith/'t 

Someef the mntt important and successful arguments, which 
have been in^e^ln fqdf to Mr. Psley'B iq^okigy 
Idei of the Btltfdi eoastlttition, we contrined In a aenesofXc^ 
rrrt, which originally appeared in the CteiiflCTfwn*« Mageiine Ibr 
1787, under the signature of Pftdilla^ and have since been repub- 
lished collectively. These Letters have been confidently aitribu- 
ted$ to the same ingenious lady, who had so highly distinguished 
faersetf in the cootrorerties about clerical tabscripdon and aca- 
demical ascipline ; nd there is Utde donbt, that on the prBtenft 
qneadon alao^ if she had engaged in il^ another Shenh though of 
a Tery different cast, would have been delivered into her hand. • 

But in the letter already qiiotedi she denies the charge, and, at 
the same time> thus clearly and decisively declares her ovm sen- 
timents of some other defiKts in Mr. Paley's work. When I 
express myself in genendt as highly approving of Mr. Paley's 
wridaigs» I would not he mderstood, as being exactly of hie opin- 
ion upon every subject. Dr. Mb^ who, after he left the univer- 
sity, fitill retained his respect and friendship for him, and myself 
were both very sorry that he did not express himself so strongly 
in M4 Moral Philosophy against subscription to the ArUclesj as 
from his real prindpiea we might have expected. And I re- 

* Her. and POL PhiL book YL e. ta 

t Mb*s W«%s. vol. 3. p. 136^ note by the editor. 

% Geat. Mag. toI. 57. p. 305, 374^ 583» 761. | Id. vol. 78. p. 99. 
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member that I could not quite agree vrilh him in some cases 
trbere he allows a deviation from truth ; particularly with 
i|Ma t» ckiMran « iir I tm OBrnteed tliiit then n DOl^^ 
MglK 10 bt lam itricllj giiaidfDd agaitt^ 
oeite cMklren. Decelte them In the arma of their mines, and 

ivilii rcuson you may expect that they Avill altcmpt to deceive yau 
the remainclcr of their lives. I itlscliood is, in my opiniun, the 
chief origin of all evil: it is the grand tempter ; tor bow few 
wcmlddare to sin, if thejr did not firat flatter tfaemaelnstbaitfa^ 
mild kee^ It Mieret tqr denying it. IMk upon Sat«i| wderaB 
Ms titlee) as filaehood penonified. I feooUeei; Or. Jchb^a haviag 
compluLnedof the evil eflecis of deceiving" children, when ill, by 
tellinc; them the medicines were poocl and pleasant. : for when he 
really wanted to have them take wine and pkasaut nourishment^ 
and fimad such nofmiihsiMDt abtohttelf nooeasiry to presem 
their fiveai it ins wlUb gnat diSciilljy having beense often d»- 
ceivedythatthef Mildbepermadedtotdpalt I fbuail in ame 
Maganae, ehtne yean 8iiice» that I was smpeeied tobe the an* 
Ihor ol an aiioiiymoub pamphlet^ containing strictures on some 
paits ot Paley's Moral PhilosofiJiy : but Uu& I deny, and perhaps 
ought to have disaTowed it in the nest Magazioc. i certainly dM 
Vfrile one or two netesy and left them in the huuki which wis tent 
IIS lenad seme time befere the puhifeatlsp; and I ralfylttlMid* 
ed that the noleb shd«ld be seen by Paley : but I bettete they 
were nui, and I never liad m. opportunily ol convcrbiiiy; witli him 
Upo!i the Bubject.** 

On the death of Dr. Bum, the well known aullior of the Jtutict 
^ $Ae JPmcetmd£e€i€muiicai Z4nP^ Noifendier 3(Mih 17aj,Mr. 
Falefwvsa^piihitedcbandellorof tho ffiocMef CMiaie. Thn 
chance Wenihip has been genemi^ rained at one hundred pounds 
per annum, but there are fees of office» which m^t probably 
make it more. 

The Frinci/iies of Moral and PoUticai PkUoMGphy were intro- 
duced by the late most excellent Mr. Jone% senior tutor of 
Trinity college» when diachsiglng the dades of modenior in tlie 
muversify of Cambfldgey hi 17S6 and as a standard book} 
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The venerable, bishop of Cai-lisle died at Rose Castle, Aa^st 
14th 1787, in the cit^hty-foiirih year of his age. Mr. Palcy after« 
wards drew up a ^hort iMcTuoir, the only account qf hu L(fe hith^ 
erto g^ventothe puUkl^wl^basbeeniiiflertedin AMteMhwo^ 
M§torif qf Cumhtrbmd and in Miteyeio^edlm Brtumnh^f tnd 
mice r e p riiHe d sepsivtely, wHli Bonis cnfioQftnolcsy by moii^ 
mous editor, supposed to have been formerly a member of Peter- 
house, A complete collection of the accompanied with 
a more co|nous account of the Life of thb eminent prelatCi ami 
uSttiefirof^reniifhUofiinimigf ma, howeref 9 atlll ft dmixlenttidiH 
wldch It is hoped some oonpeteat edtory wtiliDg vmder the 
rection of ins &iiulf» may yet supply. 

Widlst Mr. Paky olRdftted as ids lopdrfnp's exandnfng cfaap* 
lain, he had noticed the usefulness of Collyer^a Sacred Interpretery 
and had recommended it to those, who were preparing for dea^^ 
ccm's orders within the diocese of Carlisle.* As that work had 
oow l)ecome scami he caused it to1>e Tepebilshedat Cariblo la m 
dieap ibnn> and annexed to it a Short .4Myi<«of ihebook of Rw 
elations, chiefly taken from the learned Diuertadom of kishop 

Newton, and the CommaUary of Mr, Daubuz. 

Early in 1 788, Mr. Paley addressed a letter to the Committee 
instituted at London^ in the prececfing yeary far effecting the abo* 
Btion of die slave trade> contiinhig iiie aealiiiicnii en e plaa liar 
securing that object, as well as the tnamimission of ehnresintbe 
West Indies ; and> with an oflbr of Ids fitture serfices» wishing 
success to their laudable undertaking.f In his iUbmf PkUosophi/j 
he had already forcibly exposed the cruelty and injustice of t^is 
traffick} and the futility of any attempt to justify it on the plea of 
necesshyt or the silence of the Christian Seriptares4 He nnal 
dierefbre be eonddered as one of the most important of linae 
writers) by whom the pnblick nund had been mtetedted in ftvour 

•See the Advcrtiscincnt prcTixcil to his Ordination Scrmoil. 
■\ CLu ksua's History of tijc Abolition, vol. 1. p. 465. 
4 nook 3- part ii. chap. 3. 
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•f the cppresMd Africans, before the coimneocement of the great 
contett.* From that time be became a atraroous adfocete hf 
the iminetoe aboUtioPi «nd| beaJea cocreaponding with the cem> 
mittee, held occaaional conferencea with Mr. CUoIcbqii, whcneter 

tliat great and active apostle in the catise^ in liis ¥arkms joumics 
to collect evidence, passed ihrougb Carlisle. 

Iq the following summer) a short but interesting corrcspon* 
dence took place between Dr. Perdval^ of Manchester, and Mr. 
Palefyon aubacriptioQ toaiticles of fidth. Mr. Perchral of Sc. 
John'a GoUegey Cambridge^ the eldeat aon of this emment pbfn* 
claii> though hrought up « Saaentsr en tit e Arian hypothesa, and 
originally designed fur tlie medical profession, was strongly in- 
clined to take orders in the established church, but wished to settle 
his mind or some important topicks, regarding the articles of reli- 
g^ol^belnrehia fimadeciaioD. Ue had been much pleaaed with 
Mr. Palcy'a leaaoDing on reilgiout cafoAffaAMtfa^t and therelbra 
cameady aolidtedy througfa hb&thery a peraooal cooference with 
him on points so interesting to his future usefulness and peace of 
mind- Mr. Paley, whose engagements at that time did not ad- 
mit of an interview, entered^ in his reply, into a further explana- 
tion of what he had adranced, in the chapter on audacr^ft'oii^ aa 
the moat pfacdcable meana of comp^nng with the young gentle* 
naanfa reqneat' ^ If yoor aon were here/* he cba c rr e a in con- 
cluding, " I know not that I ought to say more. In such cases it , 
is the office of an adviser to suggest general principles. The 
ai^licatioQ of tliese pnnciples to each person's case, must be 
made tlie person himael^ whoahme knowa the atata of hiaown 
thonghta.**. 

However nnaatia&ctory Mr.Paley'a leaaoning on aubacriptioni 
both Ui hia JHortd Phil99ophy and in the letter alhided to, may ap« 

pear to many, it seems to liavc been succcssfvil in the present in- 
stance. Mr. PercivLtl took orders in the fol lo wine: venr, became, 
a respectable member of his professioni and died lamented in the 
pftme oftife. 

* See Clarkson's History, toI. 1. p. 91-^94. 
t Mor. and Pol. Phil, book VI. c. 10. 

# Idem book III. part 1, chap. 32. 
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In Apiil 1789, when the first great discussiony io the House of 
Commom, on the abolition of the alare trade was anxiously ex- 
pected, and the large amount of pecomary compensation, inusted 
00 aa Indispensable by persons interested in the trafilck, seemed 

hkcly to influence the dibposiuou of ihc members too toicibly 
against the proposed abolition, Mr. Paley drew up a short treatise, 
entitled ^^ArgumenU against the unjust /tretermons of Slave dealm 
and holder^ to be indemnified ^ fieeunimy aUowaneeef at the ftub&ek 
txiunee% in enee the Slgve trade ekouid be abaSekedf' and sent it 
ts the conunittee, by whom the substance w«s detailed in tlie pe« 
pers of the day.* It was never published entire* and when, many 
years after, Mr. Clarksoii sought it for that purpose, it was no 
longer to be found, being, as well as the rest of Mr. Paley*s cor- 
respondence* either lost or mblaid. The writer of these Me* 
nKurs regrets excedingly that lie has ndther been able to procure 
n sigjbt of tlieofiginal manoscript, nor even to trace its substanco 
in the publick papers, where tlie various arguments brought foi^ 
ward oil the occasion were indiscriminately inserted. No produc- 
tion of Mr. Palcy'h pen can be devoid of interest, and it is hoped 
that this UiU« essayi if in existence, may liereaftcr be presented to 
the world* 

In the lame year, when Dr. Beadon was promoted to tiie see 
of Gloucester, the maatersiiipof Jesus College, Cambridge, was 

offered to Mr. Paley, in a veiy handsome manner, by the Inshop 
of Ely (Dr. Yorke.) The conduct of bishop Yorkc on this occa- 
*ir^ deserves the highest approbation, bhice there had been no 
previous connexion between the parties, and lie must have been 
trnlgtffd solely by a wish to promote the interest of the ^nivenityt 
and tvwoid the merit of one of her ablest sons. The place itaelf» 
indeed, is more lionourable than lucradve, but is tenable mth any 
other preferment, and desirable in many I'espects. Mr. Paley, 
however, to tlie undoubted less and regret of the whole univeraty, 
dccUned the offerf though strongly urged to accept it by Sir John 
IVilaon and some otlier friends. The motives of his refusal 
have never been cleariy ascertained, nor is it known that he gave 

* Cbtfkson*» History, vol. 2. p. Z7, 
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aoy reason for it, even to those with whom he was most intimate- 
In 1790, Mr. Paley published his Hora Paulinx, or the truth oj 
tli£ Scripture history of St, Paul evinced^ by a comparisGn of t/ic 
E^tUUu which bear ku name, with the acts of the jl/watlcty and 
with ofie mtoiheTfirhkh he dedicated to Dr. Lawy then biahop of 
Killdteand Adioniyyinesiionaiidafiedlio^ Inthisy 
Ins first attempt from the prm to ^moostrate the authcntidtf of 
the Christian Scriptures, he shews, by a comparison of several in- 
direct allusions and references in the jlcta and the K^dadrs^ that, 
iadependcnt of ail collateral testimony, their undeaigned coinci- 
dence affiicds the stroagest proof of their genuiaeiieHf and of 
the realitgr of the tnoaaetiooa to which thej rehte. The ptincU 
pal ciicmnitaiicea in the luitory of St. Paul baing thniaestabEdied 
tend, by a neeesaary inference, to confirm the aubatandal truth of 
what is otherwise recorded of Chribdanity, and to repel some of 
tlic objections on which the adversaries ot that reveiatiou so con> 
^dently rely. 

Tliiaexcellent treatiiei though possessing perhaps mere novel- 
ty of inleiesli and oanunljr more profound mvention» appears to 
liBve been aaueh less read than any others of Mr. Paley*s larger 

works. The comparative neglect of his countrymen, however^ 
seems not to have impeded its celebrity upon the continent, a 
translation in tlie German language having appeared, some years 
pigoi at Hclmstadt, illustrated with many valuable remarks from 
the pen of Dr« Conrad Heake.* Tothelearaedalonei as its title 
ina^be thought to indicate^tbe utiti^ of the Borm PauSne is by no 
means exdunvely confined. The attentive reader will find it 
equally gratifying and instrucuvc i ior, froiu the niinuteneas of 
eriticism, and the ingenuity of reference, no small portion of 
amusement will arise. With the learned, indeed> its reputation 
haa been long established, as well for the vigour of the execu* 
tioo» as ibr the singular originaUty of tlie dengn. 

In the same year^ at his annual visitation^ Mr. Paley delivered 
« Charge i9 the Clergy (/ the Diofeee ^ GnrfiM^, on the nee 4md 

* Analytical Hevievr, 1797^ voL 26. p. 420. 
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Jtro/iricty local and occasional fircacMng ; " submitting to then)}" 
as chancellory " that species of counael and exhortation, whicbi" 
he bbaemii they ««mki with mare prapiietyy peffaaps, have re- 
ottved from him Id the character of then* ai€hdeacoo» if the 
functions of that office had remalcied eothpe/' Tn iMs Charge, 
was published soon after, he strong-ly rcconniiends the 
clergy, as a certain means oi rendering their sermons both useful 
and interesdnif) to adapt them^ after the example of Christy to lo- 
cal drcumataDceSy-aiMl the poature of mind prevailing amongst * 
their hearersi as well as to times and seasons, and'the occasional 
diapenaationa of Providence. But he strenooosly cOndenmBy .as' 
imi)ropcr and ineffectual, all personal allusions, and the remotest 
reference to parly transactions or ]><)litical disputes : justly ob- 
sei*ving, tliat the Christian preaciier has do other province than 
tiiat of religion and morality.*' 

Mrs« Paley died) after a long lllnessi In May 179 1| leaving tarn - 
'sons and four daughters. 

In February 1793, Mr. Paley preyed at a meeting of the ih- 
habitants of Carlisle, holden for the purpose of petitioning parlia- 
ment for tlie abolition of the slave trade, and introduced, in an able 
and convincing speedy a series of spirited resolutions against this 
impoUtick and inhiinwti traffick. Few meiiy mdeed) were more 
oonvenant with die suhject ; and these naoliitiensy which be- 
came the bans of the petition aft crwai ^ presented to the House 
of CoTTimons, contain a very clear and couiprchensive view of the 
leading arguments, by which the justice and expediency of this 
great roeasnre were ao strenuously, and at l«igth so successfully 
enfcfoed. 

In an interview widi Mr. ClariESon, soon after dils meeting, he 
pointed out tlie necessity of ftnrming, on some extensive plan, an 
establishment in Africa, with a view to civilize the natives. This 
object he seemed to iiave much at heart, as a debt due to a much 
injured people, and as one that could be practically paid. He 
was fitvoonble to the idea of canying over, from the United 
States of 'America, several little colonies of ftvM negroes, vriio 
were aUe to procure cerdficates of their good character, and will- 
ing to go. These were to be settled, by the British government, 

8 
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in diHerent parts of the country, to have grants of land, and Yst re- 

cognizcd as BriUbJi siil)jccts, that they might serve ab a pautni 
to the natives in their several vicinities by leading a civilized life. 
A similar plan had been already suggested by Mr. Pkt» but the 
idetf had occorred to Mr. Paley about the sane tnne. 

Mr. Pfeley» at the requeat of the naiiagera of the Sundiqr 
schools in Carlisle, Ind compiled, some years before, a small wori^, 

entitled, The Youn^ Christian instructed in reading.^ and the Prirt' 
dfilea of He/igion, for the use of those schools. This little book, 
which plain usefulness could be his only object, gave rise to a 
my smguiar charge of plagiaru0D> in the Gtfar/cam'a Maga-' 
ztfir /kr Sfkrmry from Mr* RebertaoDy the author of a 
mnch mare elegant production of the wune kind. Mr. IHdey> 
who laid no claims to originality in hia compiladon, except for a 

Short Hiatory hf Jcau.s Chrii.iy gave, in tlic bunic viiscellany Jor 

^/irily a reply ^v^lK h iiati been much admired as a masterpiece of 
neat, good-humoured refutation. 

. On tlie 7th of Masf^hR was inducted todK ncarage of Adding- 
hanut near Great Salkeld»« living worth about one hoadred and 
forty poiwdaayear» on the prctentation of the dean and chnpter 

of Carlisle. 

During Liic political ferment, which led lo the interference of 
Great Britain in the war of the French revolution, Mr. Palpy pub- 
lished a abort tmotf entitled Mea«oru for CvtU^ntmemt^ a t Uf^mtd 
: to $ie iabouring ckHUf and TepuUiabedf as a acfnaate J&May» the 
chai^r on theJBriiUh Cotudtufton, from hia PrMfiin Mrwf 
and Po&Ucal PhUaMOfihy ; for which lie has been accnaed of aban- 
doning his former sentiments, and giving couiucnar.ee to ilic de- 
lusions of the day. On an impartial cxainiiKiUou, liowevcr, his 
conduct will appear perfectly consistent, and to have originated 
i|p a very fidr and di ap a si a o a ate ww of the atate of lim pvhtick 
mimlo 

]n his ReoHtw/or Qmieniment^ Srst printed andj circulated at 

Carlisle, and written in a strain of thought h^ibiiual tu iiim, he 
poiau out the comparative advantages wlucii the lower classes in 
this country now enjoy, and the impossibUitjr of any change con<- 
ducive to their veal hapless ariatng fimn political convulsieDB* 
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H'Tbe cfaaogC} and the only ohttige)" heobcemsi ^ tl» be desired^ 

h that gradual and progressive improvement in onr cifcunwtan- 
ccs, which is the natural result of successful industry ; when 
each year is something better than the last* This may be looked 
forward tOy and ia pracUcable bf gve«Rt numbersi In a state of pab- 
lick Older md quiet } it is abttilutely inpoaaible ill any other.** 
Such etka tatd reasonable expostiilaiionf expedient at timesy 
acquires additional credit, when contrasted with the declamatory 
, nonsense, which a certain associationof alarmists were circulating^ 
at the same period, among the lower ranks. 

Tiie motiTesi which indoced Mr. Paley to republish Ids £Mm9 
m tile Britkh ComHimdon^ are deariy stated in hb preiatory M" 
jvefihement. The thongfats of the reflecting part of the cofnmu* 
nky in this country had been naturally, drawn to the constitution 
•f their own government, by the recent rcvolviuon in France. 
The conduct, also, of some principal writers, on both sides of the 
question, had tended to excitei not only the attention, but the pas* 
skm of the publick i and to force the subject upon the thoughts 
of nmltitadesy whose minds would, otherwise, hav^ been very lit* 
tie iBapoeed to entertain political speculations. And yet Mr. Pa- 
ley could not persuade himseii, that the friends of publick tran- 
quillity had any thing to fear. The body of the British people ap- 
pearec^ tohim satisfied vnth their condition ; intent upon their va- 
rioss empkymeato ; and tastmg the sweetsof industry and oider 
ja tiio Inereaaedi and iacreasii^ gains of ahnost every occupation i 
a snte of the country, whieh he justly deemed a strong security 
£>r its internal peace. 

But since these discussions were undoubtedly become very ge» 
neral, he thought it estpedtent, that whatever any one bad to pro- 
poae should be proposed in a ibrm fitted for genera) reading. 
Ho was thensfore induced to pobtiah his apology for the British 
ConstitutiaQ in a separate pamphlet ; as the work, frrnn \s hich it 
was taken, was unlikely to find its way into the hands of many 
wlio might receive advantage from the perusal. « I trust also," 
he adds, that it will be a recommendation of the principles here 
delivered, that they were not made forthe times or the occasion ; 
Ip serve any pu rpose or any party ; that they were committed to 
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wnling ten ytm ago, and under circumstances, whkJi» if thtf 
.ivm knowiHWMkld exclude all mi^iiaooof uiiiDGeni7m>deiigii.'' 
. Mr. Pal^9 indeed) in TBpubliflhiqg.tbia Eaaa^t exerciaed tbe 
undoubted right of eveiy Enf^lialiinan, to avow hk sendments on 

questions of polilicul inipuitaiice, uiih tliis obvious adv^uiuige, 
that, wliilst others wrote under tlie impulse of present feelings, 
.his opinions, ibnned» as he declares, upon the best^ considera- 
tion, which he was able to ^ve to the,aabject/' bad beenmiitamlf 
digested in timqullttty and ielifeinent» aad» amidst the diacii*- 
sions of apblkMophical treatise, defiberatcly presented to the vorid.- 
Intercslcd mouvcs could scaiccly iiiilucnce even the formation of 
these opinions, at a lime, when noi only the publick Iccling was 
strongly on the aide of the reibrmers) hut when several leading 
members ofaucceaaive admiuatntiona* wmnvowedly &vourable 
to theur cause. Besidea» Mr. Falef^a apology Ibr tbe preseat in- 
adequate state of tbe reiuesentaliaii was first pubUsbed» in the 
ver>' year, when a motion was made in the House of Commons for 
its amendment, by the first ostensible minister of the crown. t 

Many years after this, when speaking of tlie popular societies 
whose proceedings occaaioned ao much exaggented and absurd 
alarmi and were made tbe pretence of so many tmcons^tuitiefial 
' encroachments on publick liberty, he observed <*tfaat be did .not 
thmk, shey could be justly charged either with conspiring the de- 
bU action of the government, ui witii any measures that could be 
fairly construed treason ; though possibly a few sanguine individ- 
uals might expecty that the dissolution of the regal and ariato- 
cratick brancbea of tbe constitution would nwUt from their even- 
tual success. He bad no doubt» bowevert that tbe real desig^ of 
these societies was, what they expressly avowed in their publica- 
tions, to render the influence of tlic people predominant, by mak- 
ing universal suffrage and annual elecUons the basis of a parlia- 
mentary reform.** 

A formidable opposition had for nuny years eusted^ amongst 
the inhabitants of Cmnberlandi to the proceedings of a noblenianf 

* The Duke of Richmond, the Marquis of Lansdown, Earl Csmden, 
and Mr. Fox. 
t Mr. Fitt 
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whose influenee had been long and strenuonsiy ez«rtod to con- 
trol the independence of that county, and to invalidaie the elec- 
tive franchises of the citizens of Cut lisle. Mr. Palcy entered 
most cordially into the spirit of this honourable opposition ; and 
demonstrated bf his firm and manly conducti thi|t he was neither 
•lobe dmrtedfbjranjr viewsofiiitereet»m>rbf anyteifBsof te- 
dd 4mdKH i iy, from siipponiiig the cause of jusdne and of Ubeh^r. 

Dr. Vernon,* a prstale c^tin.i;uished by tbemost pleasingaflTa- 
bility of niaiiue: s, liad succeeded, in 1790, amidst a round of cccle- 
'siastical promotions, to ihc see of Cariise. Mr. Paley vacated 
DaliCon» March 15th 1 793, on being collated, by his new • dioce« 
SMI, to the vkerage of Scanwii, in the more imraedbfte neigh- 
bowrhood of Carlislef to which he wae indncled on the ISth of 
•Apiti. Bdng afterwards asked by a clerical iriead, why he quit* 
led Dalsion, he answered wuh a frankness jk ( uliar to him, for he 
knew no deceit :«—** Why, Sir, I had two or three reasons for 
taking Stanwix in exchange : Jinty it saved me double house* 
■keeping, as Stsnwix was within a twenty minute's walk*of-my 
house in Coittsle ; tecmidly^ it was fifty pounds a year more in 
valoe ; and thirdly^ I began to find my stock of aermoDS coming 

over attain loo fast.** 

Mr. Palcy was at tliis time engaged in preparing for the press 
his Vino of the Evidences of ChriBtiatdty^ which appeared early in 
1794, in three Tolnmeh ISmo, and was soon after repuUisbed in 
two Tolomes 8to. The direct M«A»nWie«ifiiMiiy for the authen- 
ticity of the Ohristisn reireUrtion, already adduced by the indefiittf* 
g^bic Lardncrj is adiiiirably selected and arranged in this impor- 
tant work : and the general argument drawn up w ith p^rcut clear- 
ness and felicit)-. The most striking of those collateral proofs of 
the erediifiSty iff the gotfiei A/tiory, produced by the same writer, 
ate alio hete again presented, in a novel and' impressive manner, 
and established by au»&u4es of a different kind. Mr. Paley has 
likewise availed himself of the labours of bishop Douglas, the pith 
and argument of whose great work, the Criterion^ he has com- 
pletely transferred into his own. 



* Now archbishop of York. 
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In consideRDgsomeof the most fonnidauie objections m clui.^- 
liaiDttjf he by no means insists on the minute agreement ot \im 
ttcred penment nor on the infiiUilMiity of the apoatolick judgnMAty 
adll less oa the minute ttccunqr of ewy p i Mii a y> » irbkh the Jew* 
scriptures oonlain. But he atrenuously contenda for the aiib- 
staniiul truth of that revelation, which, by teaching the rcsurreo 
tionof tlic dead, mid a luture state oi' rcuards and puni^liments, 
has supplied motives and sanctions to human conduct, ol which 
natural religion could hardly afford lite discovery, and certaui]|r 
not the pfoof. The animated chapter on tAe morality qf the go9» 
fieif In panicuhvyif tead with due attsntion» caniiot fidi toetrike 
the mind of any unprejudiced permy with the exceUenoe of thai 
monUitf^ whether he admits the divine amthonty of lis pvomulgs- 
tor or not. It is no small merit in this work, that it neither in- 
terferes with the principles or prejudices of any sect of Christian^ 
nor includes, as fiuidamental,any doctrif^esyon which the opinUna 
of serious iiMyiirersare at iasue. 

The moil approyed de&nces of chnatiani^ which had liithertft 
•ppeaiedy being read fay compaxatively few» and those mtlier pio- 
leaaional or pious readers^ served miher to confirm the ftith of 

■ 

believers, than to convince any who were inclined to soeptidsmf 
or who had inai c decidedly Llvo^vc'd tlicir unbelief, l or the use of 
such persons, especially if of a caiidid and liberal miiid, these vol- 
umes are well calculated, as contributiug to render doubtful, at 
ieaaty certain negative propositions on tiie aide of infidelity> which 
some modem pbitoaoiibers lunre too itirg m fftt Trf illy assumed for 
true. In hb dedication to the bishop of £Iy> Mr. Psleyej^ressesi 
in veiy lumdsome termsiliisgratitnde to his lordship for the kind 
and diunteresled offer of the mastership of Jesus oollege. 

It had long been a reproach to the chief dispensers of ecclesi- 
asLical patronage, though certainly with sonic lujnouiablc excep- 
tions, that so comparatively small a portion ot preierment, in a 
very opulent establishment, had been bestowed on so deserving a 
divine. The mioiatersof the crown had neglected the instruc- 
tive moralist) and the bench of bishops seemed almost equally in- 
attentive to the theotogian} who had supplied so new and so satis« 
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htHntfU JtiBBMtmlioti of tiiewidieiidclty of tfaeKfiiltemof St 

Mr. Pldejr^ft goc ce wiTO serrloes to inowdity, g«>od govmoMBfep^ 

and rclija^on, ought surely to have secured him ihe patronage of 
those, wlio are ofticially interested in promoting the puMick wel- 
£b^ ; and it is difficult to conjecture on what grounds that patron- 
age was to totalljr withheld. Mr. Pitt, however, who has few claims 
to bo n egaj rded as the Mmd of genus or of lilenituie» b said to 
haveentaftaiiied a veiy bigh .opinieii ef hb Bwi^ 
to kmm OQoe ihoiight of proroodng bim (m 1793) to the mcaac 
deaneiy of Carilale. JkA w h e th er Ae cbtlms of Dr. MUnei% as 
master of Queen's rollegc, ('amhiidL;;c, on tlir Wx^h steward and 
representative of tliat university, or the hostile interference of 
some other interest, then prevented his promotion, it is much to 
be bHMBtod) that the inteotiensof Kheinremier should to him have 
pimed MUeasyand tbersfsof miidstorfad finroor beaaaedalto* 
getber veprndiKtiTelj. It bast bideedi been frequeotlsF auggeit- 
ed» tboc the pfomotion of -Mr. Ptiey was impeded by the fr sede m 
of his manner in the story of the pigeons ; by his liberal con- 
struction nf the oath of allegiance ; by his assci tion that govern' 
ment may be too secure ; by his judicious limitation of the duty of 
chil obedience ; by his argument that the obligation of subjects 
aadaomsigns is rociproeal; fay fala just and strlkbig i«inaffk» 
tintt'tbo diffinn right of AA^t is lihe ilto diflne ri^^ 
and Hii more bjr hie enMghtoned Hena of religious eatMah- 
nests and tolerafisvi* The intentlen of the wrtter hi these pas* 
sages ^vas not perhaps so nuirh arraigned, as a mischievous ten- 
dency imputed to what he had w ritten. His principles have been 
thought to lead to more extensive conclusions} than he himself 
was willing to ]Mirsue. The boldness of his general reasonhig^ 
tfaerefinot was not to be iBrgtven^ and certsinly not to be honour-' 
ed| by the pfedomhiant party of his day. 

After the publkatkm of the Mvidentet tfCMwtitmityy howoYer, 
any further forbearance on the part of the great episcopal patrons 
was scarcely possible. Whatever subordinate difference of opin- 
ion might be supposed to distinguish the creed of Mr. Paley 
froi^ that of some of his more dignified bretltreot his meriti as a 
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defender of the Cbristkii RereMoiii was indltpiMablef ftad loo 
promiiMnt to be ne^fected at ao critical a time. Superfldat 

readers bad been dazzled by the splendid sophislrics of Volney, 
mkI deluded by the imposinc^ boldness of Paine. The whole 
hierarclif of a church, thus attacked ia its very foundatiOBa bf the 
dmmplona t>f infidetityy bmI ao amply provided with the meailsof 
wanmemtlng its defendera) could noty therelbi«) overiMk the 
welMinaed pubttcatloii of a worict poplilar in iia eaecvtlofi) tn 
which the truth and authenticity of the scriptures were so ably^en- 
forcefl : hence, the services of Mr. Paley were at length crowned 
with a liberal, but well-earned, and by no means excessive rewaixl. 

The bishop of London, Dr. Portcus, a contemporary fellow of 
Ckttit'acoUege, tLdUexiA^r Truik €md JMvme Oright 
qf tke €M$im Rf9ehii9nJ» toek the lead, and iwlitHbad liiin, 
Aof^flt 4tii 1794, to the prebend of Fanemay in the caiMial ef 
St. Paul's. These prebends are, for the mont part, very small ;• 
bul some few of them (aiul, amont^st others, that to which Mr. 
Paley was appointed,) are more valuable, though the value caunot 
ht.mtikf eitUnnted» -aa it ohiedy ariaea from tinea. Bcaidea, it* 
wna aenable with mj other pnafemuHMf andf hmingno ii pe ci fi dL 
dntiea nnneQied to it> did not requira hit reaidenca in London. 
• Soon afbr'tlds, he waa promoted to Ae anhieanryof Ltocohi, 
a preferment ol" abuui seven hundred pounds a year, by Dr. Ppett3r- ■ 
man, bishop oi that diocese, who, being allowed the disposal of 
hia vacated prebend in the cathedral church of Carlisle, conferred 
iton bM old friend, Mr. William Sheepahanka, Joidahip^ 
mie-tuilor at college. • JUr. Falqr waa initaUed»aa wMemt Intfae 
cathedral church of Uncobi, January 34th 1795, and from thenoe* 
proceeded to Cambridge, to take his degree of doctor in divinity. - 
As he was now a master of arts of more than l\^ clve years stand- 
ing, and a non-gi emial, the intermediate degree of bachelor in- 
divinity waa dispensed witii ; and a Condo ad Cltrwm and an« 
Sngliah Semum were the only exBfcisei* which the kwa of the 
univesaitF reqturad. He preached Ut Clerum in Febmary, and 
enthiaoccaaion ^ aa he wae no poet> and little skilled in Latin pix»- 

• See Portctts*8 Tracts, p. 42r— 500. 
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Bidyt he anfiMUmttely promxincedtlw wotd/hr^f^fiw^ firo/fk^ ; 

a blunder which gaye liae to the fisUowing epigram from one ol* 
the university wits : 

Italiam iaXoJirqfugwti Lavinaque ve&it 
Utora." 

Emit VirgiliuB forte funf^gv em* 
A fiiiuha*iiiutakeift tccordedof Mr.BuTkeywho h>fiBKMM>* 
where pronounced the wordveril jfioi^ wc/t^a/, was delicalelf ooT'* 
reeled for his erruor by Lord North.* 

Before he left Cambiidg^, Mr. Paley was surprised by a letter 
front the bishop of Durham, Dr. Barringtou, with whom he was 
not previou«l|r ac<|uatnted, ofiectng him the vahttUe recterjf of 
Bithop-Weannoiithi esdmatedaA about one thouaand two htmdred 
pminds a year. When he wuted upon hia mhw pttraD» In the 
metropolis, soon after, and began to express his gratitude, his 
lordship tlius abruptly intemiptcd his acknowledgements : " Not 
one word more of this, sir, be assured that jrou cannot have great- 
.er pleasure in accepting the living of Bishop- Weannoulh, than I 
have in olRBiing k to fou*" The imsnMriffl fftrrmsgr ofthb 
eashieDt rooratiiti was, indaedf m evecjF lemecti^weithy' of die 
son ofVlsooont Barrington, the disciple of Loche» sod one ef the 
mosi strenuous advocates for religious liberty, in his own, or any- 
other age.f 

Besides these disthiginshed prelates wiio oonforved new pre* 
i pr u ie nt s on fiir. Fsky, the Insbop and desn and chapter efCai> 
Sale must be reoorded, as his ■nbstantial pstrons at thb time. 
The bishc^ not only readily acquiesced hi transforring the pre- 

• BUaet's life o£ Burke, toI. S. p. 335. 

f It is much to be lamented, that the Worki of this liberal and enliglu> 
eaed nobleman should have been so much neglected, and never coUec* 

tivcly republished. The bishop of Durham, indeed, many years ag-o, re- 
published the ^Mitcellanea Sacra^ with iniprov cnicius, !)ut it is now very 
difficult to procure it. By a new edition not only of thai, but ol" all the 
noble authoi 's .critingt^ with a satisfliclory account of his life, character, 
and ujjinions, his lordship M ould not only confer an impoitaiit benetit on 
postei-iiy, but erect a durable monument^ as honourable to himself* iDi 
to the memory of his father. 

9 
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seMiteof his netted pvebcdd to the Uafaop of UnCohi, but if 
tarwvds mifped) tD hUiop of Dotted 
nix ; to whom siso the dean and chapter gm Up thairiigfat ta 
Addingfaain. ttihop Vefwn» lodaed) k wU to fam y o fioMly 

told Mr. Paleyi that he might so transfer any prefemiMts which 

he held in ihe diocese oi Cadisie> &d iic had lui other means of 
serving him. 

After reading himself in, as a prebend, at St. Paul's Cathedral, 
March 8th, Dr. Paley, for he now assumed that tttlo^ immediatolf 
praeeeded to Biahoi^Woannoatby and took poiaeariHi of Ufe fol* 
mUeaire. Ho wa ndnctedy Matck I4tl^ Mt; Vte^ 
highly resp att i M e feotor of Sundofffandf wMi wlioiii be had been 
many years acquainted, and who, resigning that rectory soon afier, 
succeeded liim in the vicarage ot Stanwix. The rectory house 
at Bkhop«WearmQUth is one oi the best parsonages in the kiti^ 
dom, and, with the out-offices and adjacent grounds, had been left 
bf tho last iaomnbtBt In a iaiproved aiala. Diw Piiaf tft% 
tbcnftMro, hi|{hfy plooaadj oii tiowib^ tbo prondMiy and hadf in* 
dMd> good ream to nejoiae m hia preaont advantagoouodMago. 
Hatbig f oid g i ied tbo ch a nci lk irahip, the laat of theee pr a fbrp o ta 
\vliicl\ required his residence in the diocese of Carlisle, he re- 
moved from a viciaity, where he had so long distinguished inim- 
self by his upright, independent conduct, and giuned the esteem 
andfeapactoCaiU to whom he iraa portciMriiy kaowa. 

Oe mymod lo Goosbiidio agiinat tho uamiHBtf i n ot, to 
eanldelb bla doelaff^adograoiaiidoii 8ondi|r iiilf Sth, paoaolMd 
bofare tfao ubt rort ky i hl» ftr onooa tho ilaayert iimdmmi le iftr 
clerical character^ irfdch he puUnhed, toon after, with a short 

dedicalioa to the vice-chajiccllor ;iiicl heads c l colkpes, a:-> a icsti- 
mmiy of affection and rcbj>cct. Amongst tliesc dangers, Dr. Pa- 
ley particularly speciQes the insensibility to religious impressions^ 
raatilUng from frequent repetition, to which ail clerg]^men are 
subject in the diachargo of their profetaknal dttdea ; and tho 
nond driMlbyt lo which men of loandngaie too often oxpoaad 
ftom a Miuded contonpla^ life. Hoatrongly wimathaelor* 
gy against being actuated by any secondary considerations, by that 
of netting an example for insiaacey and admonishes them to re* 
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aomice, to cxcHe, to osnduct the d e y g llo n of iMt congregations, 
Init to pay to God the adoration \vliich themselves owe to him ; in 
a word) to save their own souls by their own religion. An ele- 
gMit apito— I of this impressive discoHM has been recantif peb* 
IbM ift the woilM Dr. PmM, «oco« 
able wpfileiiieiitaiy remariLS. 

Dr* Pfelfly KtHMd to Bnhop^MTewMMidv idinost inuiiMllailoljr 
after completing his degree, having been appointed to preach the 
Assize Sermon, iu the cathedral church at Durhjon, on the 29th 
of the aame momh^beibre the lord bishop of that ctiocesot and th^ 
jadyi CO tbeaarthtncirottit For th^ ttoee fmmHn^ iwm, 
Mlao^kllH%liiil«MtyqaurierofllieUD9d»oif the poliik 
iMid w>eown4edjonaUiwchecaaion%with all the Ibforefdmy 
and all the virulence of party. The rector of Bithop-Weartnouth, 
true to his own maxim, " that the Christian preacher iusno other 
province thao that of religion and morality," pursued a wiser and 
mm Utefiil plan. Avoidtngi thorofbre, ail allusion to mere teea- 
powuy tepieh% he detiieied tp > cnoiwiied ted miminog mBencei 
whkhthe ceiebttty of Ini eame had aMe m h i ei li meicelleBldls- 
course on the geeefel 4nlAm of fnankied, from tUa ehort hut mny 
appropri^ text—" i'ui* none of us liveth to himself." Romanii 
ziv. 7. 

In this Sermmf which was published, with a neat and weli-tum- 
«i Mkalien le the bufaop of Durhaacif the praacheiv whoi 
IMMi '^kl pnwn, in n fomynr rrmri hni mj irnir i i "tt — ^ 
tothe kbmiilng diSM ef eecleiy, new* to tiiii^ AM the 

pulpit of a cathedral, inculcates the duties of those ra wore ele- 
vated situations. In doint; this, he reprobates tlie language, so fa- 
miliar to the higher ranks from their infancy, that they are placed 
dbeeie mtHh** ee a pemicioin nudnit the direct tendency of which 
iatopfodooeldleaeiafaicpe poitiooofiPAnkhKl» and envy in the 
eAers Mierting,on the centrery^that <*efety mm hee hia mnik,** 
he pohits out, and powerfiiHy urges, the peeulbr ehUgetkna wMch 
ixdong to wealth and fetation ; conchides with a vigorous, and even 
eloquent description oC the functions and character of a jury in a 
free oovntiy like this. 
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Soon after Br. P«a0f^i ertiUklimfliit at Babo^WmamOh 
some of the ptincipal land ownm in tiMt pariaht wkUag to le- 
tnove even the iMobafaility ef lutiife dia{Mite, ofiered hbn an en- 

nual compensatkm for the tythcs. As, upon inspecting the ac- 
counts of his predecessor, he found tliis proposul, to all uppear- 
ikir and equitable, he readily accjuiesced^ and g^nted them 
a lease for his life} and tliiia> by aaciifiriny any efentual intereit 
of btt em In tlie agrioeltunl improvm 
one gMt aouvoe of daqeietttda and veantiao. As « wiitaiv he 
had already reprobated tythes^ as noxious to cultiYatkm and tm« 
prove ment," and recommended " their convereion into corn- 
rents, as a practicable and beneficial alteration, in wliich the inter- 
est of ali paitiea might be effnitably adjusted and he now acted 
inataclconlarmitylotheie principtosy <^ leaving lo the induadry 
of hia pariahlenara ita fiiU opefedoR ad eadfe iwrard." By 
this agreement the leaaeea were generally enaUed to retnm fiom 
sixpence toeighteen-pence in the pound, on the annual amount of 
the ^rcat tythe??, to those who -were punctual in their payments, 
whilst they seldom attended much to the small. Dr. Paley» cm 
the other handy foond himaelf perfect^ at eaae by this srrange* 
nenli and* when he heard of a bad crop, used to say^^ Ayci aye^ 
nowi I am well off; my tythes ate aafey and I hsTe nothing toda 
with them.'* 

He also granted long leases of his glebe lands, and partic- 
ularly of a limestone quarry to the old tenant, upon very moder- 
ate terms* From the great rise in landed property^ which took 
plaoe imoMdiately after* hia tenants had veiy ndfafttageoos bar- 
gamss a drcumatance to which he somedmesy lndeed» alhidedin 
conversationi but without the least marks of diaaatisfiicfion or 
regret. 

Dr. Taley was married, December 1 4ih, 1795, to Miss Dobin- 
son, oi Carlisle« a lady with whose worth he was well acquaimed» 
from an intimacy of serend years. Soon ailer his msrriagey he 
set out for Lincohit where, as subdeao, he was oUiged to reside 
three months aanuaUy* at the commencement of the year. Be- 
tween this city and Bishop-Wearmoutb he now principally di- 
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viM Ins timet iMSci>g irrmtlr"* ezeMont into Cinven and 
\ OnoberlaiMlmihuvoiile. 

He visited a good deal amongst his neighbours^ both at Lin- 
coln and Bis^lop-^V"ea^*mollth, and entertained company in a hand' 
t0iii6» but by uo meana ostentatious style. He fi'equently mixed 
iDondpaitlBayaiidvaftCQiiakleredaaiulfiil player at wbiat ; but 
lw«Q«ild»atall timesifeadi^teegothe gone foroonvemtion 
with an intdligent oompanigiL A Um^ onoe dbaenrad to Um, at 
a card-table at litieolm ^ tiiat the oi^ excuae ibr ^dtuSx playing 
was that it served to kill time."— ** The best defence possible^ 
saadam/' replied he, " iliough time will in the end kill us." 

The bishop of Elphin was amongst the ibremostof Dr. Paley's 
fiienday who vkited bun at Biahop-Wcarmouth; and Mr* £d* 
ward Lawi when hia own engi^;eiiMta» as a leading oounael en 
the northern circiutt allowed of iff oocattooally &veiired him with 
a passing call. Besides these and others of his earlier associates, 
he was frequently visited by distinguished travellers, oj) the iiUi*o- 
duction oi some common friend. A more than ordinary con- 
conrae of strangers were} about thbtimC) attracted into the neigh- 
bourhood of Biahop-Weannouthi partly by the atationing of a 
larg^bofyoftrooptintiie barracks at Soideriandy and partly fay 
the recent erection of the celebrated iron bridge. 

Ti om t]ie door of the park, which leads from the rectory house 
to the l)anks of the river Wear, Dr. i'aley could give his visitors 
aatrikiag view of this elegit structure, with every advantage of 
swrpriae. Ho appears, iudeedt to have been highly pleaaed with 
the prospect himself and to hate pud parcicQlar attention to tlie 
conttructian of the arch* which he introduces very happilyi by 
way of iUustrationy in one of the latest and most popuhur of liia 
jivorks. 

At Uie request of the bishop of Durham, who is also ai%to8 rot- 
tdoTum of the country^ Dr. Paley undertook to act in the commis< 
sion of the peace ; Ibr which he was equally well quahfiedt by his- 
talents for dose hivestigatloni and by his knowledge of the criml* 
nal law. As a local magistrate, howe^r, he has been censured, 
thoui^h perhaps unjustly, as hasty and irascible. Accusations of 
this nature are frequently preierred against men of clear and 
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intoUoctt wiM •ap g fdla the esunimitte of 
petty causesf which the hOjf the ignonzkcei or the kaemy ef 
the pwFtiee, or their witn e MMi ehne render Weak or complex. 

l or the warmth which men of genius and principle may bome- 
timc& betray in such situations great allowances should be always 
made ; fi&t wperiority in talent and in virtue Is unieUf eccompa- 
■Mdwitheneaeiy ef ftifiii^gi wiiipheommenchafficte^ 
poMMSi QoriypveiMilio* 

Behig ef opiaioB tfatt haUlief fatenpeieece, the bed effhote ef 
which he had strongly exposed in his Moral Philoao/ihy^ were 
much increased and oncouraged by the unnecessary accumulation 
oC tttvemiy publick houioft and dram shops. Dr. Pal^ ettempted 
aet ooiy le diraiwiehfhe nefiidtiideef theenlyishiierwBBeigh' 
hoia h eed, bf e grenber tfedmleetioii hi gMting Uccacea; but 
enee eere e it i y addretied the bench of justices en the subject* 
ai the quarter-sessions ; but, feebly supported by the other mag- 
istrates, and uclualiy discoiinfcnLinccci by the community, bis ef- 
forts were ineffectual, tliough originating in the most virtuous 
'VMlivetaiHl iUH|ueatieiiahly diiected to the publick good. 

Yet .whenever he sfttended the qii«rter*eeedon8| hb opndoQs 
commsoded deference and feiyect> His penetration and aagadtf 
there acquired a wider ield of action* and his marked, though 
somewhat singular questions at times produced .an answer, which 
at once involved the bsue of the cause. 

The parents of Dr. Paiey both lived to witness his high repu* 
tatlon and aiicceta in life. Hb mother died in March 
his fether, whose prophedck anddpations had been ao fiilly con- 
firmed, In September 1799,efter having taught the school at Gig- 
glcswick tor more than half a century. He had been vi( ur ol 
Helpcston sixty four years, which induce^ his son to suppose him 
tiie oldest beneficed clergyman in the kmgdom. A small bn^s 
plete> widithe fottowuig brief inaci^itiont marks the place oftfadr 
hitennenti about tlie middle of Giggleawxck church* 

If ere fie interred, 
the Rev. William Paley, B. A. 
fifty -four years 
Master of this Fc6e«Scbool> 
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who died Sept. 89, 1799, 
aged 88 yean; 
also, 

ELItABfcTtt} 

wife ef the Rbt Wi&ikAM ^aebt^ 

aged 83 yem. 

On the sudden elevation of Bona])arte to the supreme direc- 
tion of affairs in the French republickj Dr. Paley observed to a 
party of gentlemen, who dined with hhn at ^Mhop'VfmrtMUOh 
a Ibw dugft after the fint intelfigence 4t thM MMMlSlliWf etM 
II ^Xho Fktmeh tstt ttipMtf tippsn&^tiltff tb riiM^fe ilMiiiifftthjr 
e|{SB s^aM^hft eoiifiBiilkiMl guv^fMileiil wis cMrtMiAMl MKk ii verjf 

bmad basis, which has been narrowed on erery subsequent altera- 
tion, and is progressively tending to a point/' In aihisimi to the 
- Tsrious actorsy who had aoccesslvelj fiQed the busy scene, in that 
diatnuFtedoooBftry} from the cofmnebcenvent of the retohittaDi h0 
alill mora fbrciblj remark ed ^ In dnnlar cenmlaioiiai Hon* OMI 
ultimately succeed hi bearing awi^i but tnefi of gfeait iMfepidity, 
great ability, and great roguery. Without great intrepidity, no 
man ■will intentionally venture upon so hazardous a career ; without 
great ability, no man can get forward ; and without great rogueiyi 
BO man can bflnghia designs to a tneoeaaful ckise.''* ' 

* The t^atli of tftia c^inion is ttrongly eortfirmed by the numertHis in* 
stances of oitftnge and pei^y recordad of those bold aad able aMn» 
who, in Tarious sges of the world* bare as suinied the tymmff or iinaii> 
thorized sovcraignty of free states. The unvsiying maxinis of their 
pemicioua policy have been foreibty depicted by Aristotle, in the seventh 
book of bis PoHtiekt/ and again, whb a far greater detail of evidence^ 
by the nrach ealumnlsted Macbiavelli» m hte PHhee /-^ wrNer who hia 
Mb «ii|iiBll|y sUgmalSsed, as the sdfoeaia ofa syMettH efwliieh he baa 
oaiy iwmmyed the eil>ata» sad wboaa a ae sMi m i>faen»s i, deriifadftem 
the expsrisQce of hie ovn aad fenaaa agiSi eao seares^ be toe aiMb 
stedled or admired, partlctdarly in those passsges where he persptctt^ 
ously ualblds the causes of mai^ recent disapfoiatments In continental 
afimirs.f 

t Dis€orsi» Uk 2. cap, 2^31.» Ub. 3. cap. IL 
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In reference Id the diicuMioaii which took place in 1799 and 
1800, about the Coldbothfielib' priaon, Dr. Paiey once ezpfieidjr 

declared—** That the magistrates of Hicks's Hall were by no means 
proper persons to be intrusad with the exc lu^ive power ol exam- 
ining into and coniroliing the conduct oi goveraour Aris since, 
Oey were aakried ofjkeratike himaeif ; that the inquiry moved for 
was^in hia opiaiont do partf qoe^iieii, but une which deaenred to 
be yery aerioualy conaideredf and thatifbr hia pontine had alwajra 
thought Sir Francis Burdett right in perscTering to agitate the 
subject, i'or, by sucli ( (jjuiuued cxcitions») he luu&l uiiimuiciy sue* 
cccd in correcting the abuse/* 

- In 1600, Or. Palej was attacked at Bishop Weannouth by a 

Meni fi^feAmtplciit oomplaistf accompany 

Ame, which obliged hUB» aooa ateyto foiego the eolTO 

of his professional duties. He experienced « renewed attack, 

during hib icbidcnce at Lincoln, in the following spring, which 
did not, however, prevent him from returning to the north* at the 
naoal time. 

In allualonto the ecfypaaaedinthe tot aeaaion of the laaperial 
FarfiasnentfUi 1801f fordiaibfing ell peraona who had token «<» 
derafimn ntiingin the Hooae of Commona, Dr. Palef ronMMrhed. 

<* Thcit, in his ophiion, liie cxchision was just, so feu* as thosi: only 
were concerned, who held ecclesiusiicul preferments, and had 
clerical duties to discharge : but he could see no aatis&ctory rea- 
aoDy why the proviaiooa of the eci ahould extend to anch as had 
l^fen up all protenriona to tte honoura and enolniMiita of the 
chuFch." IQs aentimenta on thia aubject aeem to have eoancided 
yrkh what waa urged, so perdnently and ao forcibly against the 
mcasuix , during itb discussion in the two Houses, by Lord Tliur* 
low and rvlr. Home Tookc. 

In the summer of this year (1801,) Dr. Paley held a visitation 
of the clergy of the diooeae of Carlialei officiating «a chancellor 
Ibr hb friend Ptefeaoaor Gariyle^ who hafing aooompanied the 
Eari of Elghi in hia embaaay to Conatanttnople, in 1799, had been 
since actively engaged In Bterary travels and researches in the 
Levant. Dr. Palcy was highly [gratified with the correspondt i»cc 
oi his hiendi during this interesting tour; ^ the remarks of a 



Digitized by G 



UamkUm -mmt m iwiHgn eouiiinB^ faging ftlivajr%"*M lie uiA, 
wortli attw di ag tD» MpwibUf wImh miitea on tlie qpot.** In 
the Mtmnii of thb year, he mm nthed hjr the nielligeiit traveller 

liimscU, at Bishop- VVearmouthj immediately after lii^ leLuin ; 
when, besides every other object of l aiional curiosity. Dr. Paley 
could scarcely iaii to beintexestcd in tiie advuota^esf wlucii nu^t 
•ccnietolMbUcal and g«niil litentttfe from the letufrhni WBd 
piojeGla of faU finesd** 

Ahe«ftihemtaetkBe,he m t«M by Mfw MMltfiilarii»a» 
pei» hn iH d anther ef r Mkim O B l Mb e yt widie letter of kitroduo- 
lion from Sir Edward Law. The fiucioatin^ powers oi conver- 
sation, by which this p^ntleman is «o hit^hly disiinguishf d, and 
the curious inibrmation which he was able tu communicate, par* 
Ucularly about the great historical design of Mr. Fox,| am{i)y pe* 
wwded the hofpiiai^ of Dr. Fele^f aod lelk on hie 

. Ift the paih b ei hi p d tha fe cta gy ^h o uMi Dr. Piley iwed froqueitly 
to tike eseidae on hombeckffer the benefit of his heakh} which 

circumstance |>ave rise to a pleasant story, currently told in the 
neighbourhood, und which he himself is said to have related with 
hia wonted amvet^* Some wag, who knew iiim weii in aii likeU-> 
heedy one nanfaig wiofee upon the door of the parity ^ Fkats 
HoMBiiAyniP skbb Kwmwt nAr* bt am Emucbmt Pbbp 
md twoer thice wnduiiAwi «< Amutiovai. Fb4Tii» 

* J. D. Carlyle, B. a ptttibwar ef Arabtek In the umferaity of Cam- 
bridge, and afterwdi vicar of Keweaitle upon-T>iic, died April 13lh» 
1804, when engaged in.prepariB|r * CMrreet edition of the AnMtk Bihle, 
and one of the Greek TeHmnent, in a new artd imptored form, ftom the 
collation of Varioua niaiiotcripts, procured in diflferent parU of the te- 
nant, 

* I Now Sir James Mackintosh, recorder of Bombay. 

i ,/l IL^tonj of the early Part of the reign •//dMct //, compriiing ill thOt 
was complcietl of this great design, has been recently preatntcd to the 
w orld : !v production in every respect worthy of ita author, ande flWSt 
vMluablc addition to the hiatorical literature of his country, as well from 
Uie important period, however small, which it illustrateSi as fVo«l the 
rare specimen ot aiithenlick investigation which It aflbrds. 
10 
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-^^he fabhop of £lphb littd aniTedf and WIS sxpec^ 

in company with him. 

A Yiolent retui El oi his compkiiit, bclore Chrislnias, prcvejiled 
Dr. Paleyfrom keeping bis annual residence at LincolU) in 1803. 
•The miter of Uumo MwmoU^ had, at that time, occastonallf tlM 
honour of paaiangp an hour widi hinif hy infiCiition» dtifincT ^''ott 
of hb mterfali of fteedom from ezemciating pain. His mind 
mm attti calm and TigoroKM, his vi^idty imimpaired, and ho con- 
-vcwcdwith his usual energ^y on various topicks. The recent 
execution of a military govcrnour for murder, the result of ex.ces- 
alve innttahmont in Uio island of Gof«o» being thoa a aobjoct of 
{[onend attention» ho oiqwomed giM sariifantinni tlie vary 
able maMor in which hie friend Shr Edimad Law, the attonwy- 
gODenJ, had conducted Uie {Moaacotion. Tlie capital puiiiali« 
ment of some unfortunate seamen for mutiny, a few weeks before) 
on board the rliiiriiK'l fleet, beint^ nieiuioncd, as a jirobable reason 
why tlie powerful intercession made in iavoui- oi C Olonel Wall 
had not been attended lO) hib repiiodi ^ Since the diecipli nc of 
the iMvy and oTMy reqiihw that tho am ahali he Adi«Ml or etei ftt 
muiny or dirMf^Ms it is verf fit that the eOcera l» pyniahediwth 
equal severity, for those cruelties, by whkh mmray and dgu rikm 
are too often caused " 

la May, when \\c was so far recovered, as to bear the fatigues 
of tmveUing, Dr. Paley was induced to try the Buxton waters, by 
the adfice of his phyakian, Dr. CholL of Newcaatloi who» himaelf 
afflicted with a violent disorder, soon after followed imn to that 
place. There they were joined by Dr. Curric of LiTcrpooI, wlio 
met Dr. Clark by appointment, and w hu had been previously ac- 
quainted with Dr. Paley at Carlisle. I'lie meeting ul ihesc distin- 
guished ciiaractcrs, each aufferiug from the progress of a fetal 
makdf, yet atiU retaining, unimpaired, their inteiiectual vigour, 
hm been already very forcibly deecrihed. Dr. Fenwick of Dur- 
luun, In his interesting Sketth iff the firofeammial Hfe and tkarwUr 
of Dr. Clark^ after celebrating Uk frM litudc of his medicd friendii 
under the severest trials, proceeds to give the following just and 
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sttikins vitw of l3bm superiority of Dr* Fdej's nind ofier mm 

bcnlily su H e rings 

" That truly eminent man was then cnp^aged In Iniishin^i^ hifs 
MaiurtU Theology i but the compktion oi that great imdcrtakmg 
Ml fiwpieiitiif iniOTnipledliy aovm accMloAt of a ptbftii dii^ 
ovdoTf uwkr wUck ho had Umg bbouredy md whkfa hot aince 
piDTod fitfil. De. Cluk oAcD eK p» e>i> d luo odmiwtkm it Ito 
ibrtitudo wkh which he bore the most poiafbl ottocks, and at tho 
rtafliiiebs, aiul even cheerfulness, with which, on the first respite 
trom pain, he resumed his literary labours. \V hcii it is consid' 
«rod tbot tbe iwootf-slxtli chapter of his work was written under 
Ibew CHPcmstBMtii vJm* lie hm mtiai tho m UtwimHm t qffim^ 
M^^yifM iddiliDMl vtighft. U k Ml a pUloMphor in tbo Ml 
oftjofmont of iMohbt wlio Iriko lightly of an o?U wiiieli ho nqr 
suppose at a distance, When Dr. Paley speaks of the power which 
pain itas of Hhedding a natihjaction over intci-vaU of caarj which 
fom xnjoymen i s exceed and assures uS) " (Aat a man renting from 
Btmne fimm My>r tie iimtf m fitmmthn ^JMk^f mkkh mth 
dHatmfbed kudUk tmmoi iwiimn%* iw atfinM nt flmred fiom Ua 
om feeiing^s. Ha waa hhwetf thttaan; indk to oomol»toiy i 
amidst the numerous diseases to which the human frame is lia* 
ble, to find how conipaiible they are 'vvith a certain degree of 
comfort, and even eujoymeiit. Something may indeed be attrt- 
hutadt ia DrwPalaftlo a 'rigoorof intalleetp which ia aikttad to 
fetylaWi hut k omot ba d—hlBd» that tarigaaikiii in aaftriiig 
it leia tha gift of gffoat utelkGliiil powaf%thMi<if wall ragidattd 
religious and moral sentimoits.'* 

The waters at Buxton having effected a partial restoration of 
his health, Dr. Paley roUiTDod to Bishop-Wearuiouth after an 
absence of two months. 

Soon after this he published his AStfwraf TlMtafy t or> Evi^ 
dmcet ^the Exi%tenee and Attrihutet ff the Deity^ toBetted from 
the Jlfifiearances of Mature : a discussion, which he had under- 
taken, on the suggestion of the bishop of Durham, and amongst 
Other reasons, as appears from the dedication to his lordship, that 
he might repair in his study, his unavoidable deficiencies in the 
churchy and make up his Works into a comprehensive system oi 
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adopted a popular, in preference to a metaphysical mode of de> 
monstration ; sacrificiri)^, tor the sake of conuiujn readers, Uic 
fiime w lich lie might otherwise have acquired among tlie learn- 
ed. Improvinf od tb% mmart at weU aa on tbe extent €>f mat- 
ter, in th» traaikcaor Rayf and Doiliani^ andfiroitiDg bf the 
lidbonraof Ed«mdi||aBdOlie]pne|Y bm haft liiheB in ioterMlliig 
aurray of the vnberatt and of «ilmat«d naturC) which every 
"Where display such convincing marks of licnei^lent and wise de- 
sign. Hence Dr. Puley infers the e;dstence and supremacy of an 
intelligent Creator ; and, also, the personality, umtft and good nn aa 
of tins almighty Being. He baa aaiaaiad the etwcftwo of tumh 
•a afibrding the mott dedalve etideoceof aonttivance, ftomthe 
dirkiua meehaniam In which It etery where i6o«nd». Yet he 
never Nvcu ics the understanding, or overwhelms tlic faculty of 
admiration wiih a multitude of proofs,* • but by a masterly view 
and description of the human frame, and a more minute analyaia 
of aeoie ef ita censtitaeiit parts, happily choaen end iUnatrefeedv 
he suppovtBy fiv mora efleetnlly» hia gfeat ngumeiiCy flirf 
the stomp ef conviction on die reader*^ mind. 

Students of anatomy have, indeed, questioned the accuracy of 
some parts cf Dr. Palcy's delineation of the human body, arising 
from his having consulted the eariier,tt rather than the later au- 
thoritiesy in a science to mncfa extended by the akiU and ingenui- 
ty of ita modem peoiesaoni. But iliioe every new dboovety li 

• Dc Aiig^mcntis Scientianim, Ub. iii. cap. 1. 
•f Ucmonsrrfition of the Existence of God 
i Wisdom of God m ihc Works of Creatiou. 
§ Phytico and A»tro-Thco|ogfy. 

II Demonstrations of the Existence nnd Providence of Ood* 

*[ Philosophiosl Principles of Natural Religion. 
** This Is the very fault which I>r. Paley's favourite author, Abra^ap 
Tucker, finds the Physico-Theology of Durham ; and it, perhaps, 
applies with equal force to a great majority of writers on the subject.-^ 
See light of Nature Pursued, 2dcd. voL 5. p. 20$. 
* -If KeU and Cheaeldeti. 
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ftvod onif to dM aimf «f alill deliGtto cntfi^^ 

gvMi design asd aiai ii» bf tlM dttaeiioB of ad^^ 

cies, yet fidrClier adwDtd f whUe UsniNittifioo M » plulotopher 

and theolo^^ian remains unimpaired. His ATtOwmi Ukohgy, 
therefore, may be safely rccomtiicndcdt as altogether the very 
best mtmual of theism hithcito produced ; as a work, io which/' 
to «to the voids oC m ingenious and most uaot'nl religious io* 
flkmctoTt ^ one Iuhmtii not nrfakb to odntre wau^ the judiciout 
MlocdoD of iaiMoeif tlw Iwppsr armigoaMnl o^ the oiatomisi 
' diooppropiuieiMtnialneMof the H^lo* the akUfal mtm^ment 
of ^e geneiel efgonent, the good hUMMfod hot dediivo oooAi* 
tation of the several uiheisiick schemes, or the impresaivc and 
weighty reflections contained in Ins i^eiieral couclubion.* 
. Dr. FiUey passed a few days with the bishop of Durham, at his 
peboo in that duiing the aanaes in 1803, when U>rd £lleo« 
hom^ whoo» afaitiiioe aen advocMo bad boMi to hiig pr^^ 
neot on the aofthm drcoit^ i^ipeertd there as locd chief jnnioe 
of the Conitof Sag's Bench. In ccngiolyleitog the newly ap* 
pointed judge oo hb late ra|nd adnuMsementf Dr. Paley is report* 
cd to have said, "Your lordship has risen liigher and sooner than 
any mnn of whom I have lately heard, except M. Garncrin," al- 
luduig to the celebrated French aeroriauli who wa^l at that time 
astoiUihiog the infaobitants of London. 

Aa old clorgjinaiit dining one of these dtqrs at the ttalacei is 
said to have gravo^ aieerted» thatf though ho had been manied 
almost Ibn7 year% ho had no?er bad the slig^st difference with 
bis wife. The bbhop, pleased at this rare instance of connubial 
felicity, was, perhaps, on the very point of a compliment, when 
Dr. Paley archly c]Lclaime4i — Don't yqu think* my lord| it must 
have been very flat ?" 

During the cry of invasioOf wiMfih 'IbUowed the renewal of hos- 
tiUtiea with Francoyin 1803, a young aaO} teaidhig in the neigh« 
bourliood of Sunderland* without any regular IntrodnctioQS or ap^ 
parent object^ fell under the suspicbn of being a spf. The ru- 

* Bee A Sketeb of Leetures on the Bvidenoes of Wisdom and Good, 
ness fai the Works of the Creator, bt William Turner. 18mo. Ifew. 
ositlOkim. 
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mour quickly 8pread» and ifM**'**^ ao much credit that tiie G8fi*> 
end of Diviaiaii, comtBanding in tint iMigUioiirbfiod# faecaine ae* 

riously alarmed, and applied to Dr. Paloy for a warrant to appre- 
hend him, at a very laic hour of the m^ht. The prudent magis- 
trate) bovrever» not eaiiily imposed on hy so vague a stor)^ saw at 
once the Indclicacf of arvealkigy at aiich an unseasonable htmtf 
a aivaager agaliMt whom no overt act could be adduced s bol oo 
the fidlowiny day« when the general aad hb anlie tiore kmted to 
a con fere n ce <m the bowicss, sent Mm a cttil meaaage to attend. 

The ycHinL!; num immcdiah ly ap[)caieti, aiul by a ready, though 
cooiidcniiai disclosure oi his name and circumstances^ soon con- 
vinced the whole partfy thia the pubiick had no cause of appro- 
hensiony ainoe hia preaent concealment erighi att id aoleiy hi a 
domeatick mlaundewtapdrng. Dr. F^ef f Meed) mm ao intich 
pleased with his good sense and apparent ingemionaneaa, that he 
immediately offered him ajiy i>ccuniary or other assistance, 
which he might in his present circumstances require ; adnsing 
him, at the same time, to a speedy reconciliation with his finni^. 
But had the informalkn been had beibre a hnaty or officiona ma- 
gistrateyan imoffending 8tranger« whoae fauiocence ma afieiv 
warda auffidentlf evhiced, might have been expoaed to vetT' 
great inconvenience, from a truly ridiculous report. 

Dr. Paley resii^ned the arclidearonn' of Carlisle and the recton^ 
of Great Salkeld m 1804* In the m(»)th oi May, soon after his ar- 
rival at Bishop^Wearmoutfay he received a hasty call from Dr. 
Currio> when on hia i«tum from an exoinion into Sootlandt un- 
dertaken with some hopea of impeding tlie progreaa of an ahrm* 
ing and fatal disease. 

Though the general state of his ow n health rcndorefl rmjllori 
indispensable, Dr. Paley was not at this time debarred from his 
fiivourite recreational by any Tory violent attacka. Amongat other 
aourcea of amuaementy tlieirelbre» he attended aome of Mr. Thel* 
waira lectures on elocutieny delivered at Sunderland iti the au- 
tumn of this year. It could not but to him appear preposterous, 
to decline, as many did, attending these lc( uu es, on account of 
ihe poliiical conduct of the lecturer some years beibre ; lor sure- 
ly no maoi however wrong he may hftve been in one part of hia 
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life, ought lobe pftmnted'&oai afterwurds employing his talents 

in uny laudable pursuit. When this circumstance was casually 
mentioned to Mr. Palcy, he k })lied, " Why, sir, I did not go there 
particularly as the patron of Mr* Theiwall, 1 went to amuse my* 
■elf; but I do think that it iraa worth the monejr* merely to aee • 
AMU iriiolMMl been tiM fiur his life on a charge of high tnaaon.** 
He adn vatabied his predilection fer tfaeattical amnsementSf 
especially when any eminent performer from the metropolis ap- 
peared \)pori a ncls^lihouiiiif^ stage. In a piovincial theatre he 
always seated himselt as near as possible to tlic front ol the centre 
bos. CoQvmtog about the character of I*mUtaff,9ik dettoeated 
hf Sbikapeiret he remarked^ « That amongst actors it waa fm* 
qfiientlf mbvnderaloods he waa a courtier of the age he Ihred in; 
a man of vivacityi humour, and wit ; a great reprobate, but no 
buffoon." 

literature was an invariable source of recreation to him ; and 
ho was in the habit of gtrhig has opbnon freely on the most emi* 
nent fiiodiictlfliiB of the day. Ho had long indulged himiN^lf in 
d e e nM off y readingf wUeh^ howofer dangoma in the early stages 
of education, is well adapted to improve a mature and vigorous 
upilerslanding, where each new ac(|vnsiitoii fmcU a icady an*aiij^e- 
menu A reader," he observes, in his admired remarks on 
human kajtfdnt§Bf ^ who has Inured himself to books of science 
and argumentationy if a noTeI» a well written pamphlet, an article 
of news, a narrative of a curious voyage, or the journal of a travel 
ler, fall in his way^ sits down to the repast v, i'Ji relish ; enjoys his 
entertainment while it lasts, and can return, when it is over, to 
his graver reading without distaste. Another, with whom noth- 
ing will go down but works of humour and pleasantry, or whose 
curioMty must be interested by perpetual noirelty, will cotwome 
a bookseller^s window in half a forenoon ; during which time he 
is rather in search of diversion than diverted ; and as books to 
his taste are few and short, and inpidly read over, the stock is 
soon exhausted, when he is left without resource from this prin* 
dpol supply of innocent amusement.** 

By blending scientlfick enquiries, thetefore, with general lite- 
rature. Dr. Paley was neTcr deprived of this resource, but seems 
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to have couunucci anxious in the pursuit of knowledge to the last. 

He was totally unacquainted with ChcmUiry^ before the jMiU^ 
cation of Dr. Black's Jjtctures ; yet no soooer wm tbej reeoHH 
mended to hiniy m contatning a wriafcctoiyaccoootof maay im» . 
portBnt disoomicsy tlun he entered upon tbe peruial ef them 
ifith Mdour» and seemed highly delighted ivkh the contonfek Dr. 
Currie'i iUMSdtf Befitrta, as published with the authoi '9 last im- 
provements, were also amongst the books of scienc€| with which 
he was about tiiis time engaged. 

Mr« Mehhus's ^«cry on Pofudation had recently thrown aeir 
light on a suhject) wliich Dr. Psiey Ind himeelf diacnaeed widi 
his usual acoteness, before the important 6ct8» by which this an* 
thor's great argtnneiit is supported, had been so minutely exam* 
ined. But he now bpokc wiih much approbation of the ability 
displayed in this Easay^ in oppobiiion to itie common notijCUi> thai 
an increase of inhabitants is invariably beneficial. 

He was also much pleased with the perusal of Mr. Godwin^ 
Jjffe ^ Chamtr i abodKin wtiich^hesaldttbeauihorfaAdoollect* 
ed from rare and scattered sources^ a mass ef rery curious infcri 
iiuuion concerning an important age : for he was not himself one 
of those fastidious criticks, who, on account of some minor de- 
fects of plan or eitccutiony would under-rate the merits of a truly 
valuable work* 

But he was not so readily incfined toorefiook defects of great- 
er moment, even in worlts of acknowledged cekbiity. He aid- 
madverted, therefore, with some severity, on the very unsatisftc* 

tory account of Sir William Jones' political conduct and &ciiti- 
mentSi which b given by his biographer, Lord Teignii^oiith. He 
was a great republican when X knew him,'* said Dr. Paley ; allud- 
ing to a petlod when the accomplished banister was distinguish- 
ing himself ^ff kis writings in defence of dvil liber^, and by his 
exertions to procure some importsm reforms in the Britisli con- 
stitution. The principles which he then u\ owed so decidedly, he 
certainly never afterwards disclaimed : and his sentiments on 
questions of great publick importance ought neither to be exten- 
auated nor withheld. He might be justly deemed a republican, 
In the Uteial acceptation of that term; for^ uninfluenced by any 
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flettsh motif e% he ieeiiw» thvoag^ fileitohm demted his la- 
bonrft to advance the esaentkl inte r eate of ihe ooouDiimty. Such 

men arc tliu bcnefaciurs oi their species, and the appcnntroent of 
Sir W illiam Jones, to a high judicial situation in India, was pro- 
bably the greatest bles&ing ever cooierredy by the British .goveror 
i—ati oo the inbabitaataof the Eait. 

Br. Pakf.adU enlered into the pleasurea of aodelf vith his 
wonled aest ; and hk coDTonadon was as animated and impres- 
sive as ever, when the present writer saw him, for the last tiinc, 
in December 1804. His valuable life was then drawing fast to- 
wards a close ; and the powers of nature, gradually exhausted by 
ippeated auffeihigps were becoming daily less able to resist the 
ftfce of his invetenae disease. Yet he kept hiaaoniiai residence 
at Lincobi in I805y and returned to Bisbop-Wearmouth about the 
bepmiing of May. Soon after his arrival there, he experienced 
a roost violent attack, in winch the usual remedies were found 
ineffectual. Human skill was tiicrefore vain ; his appetite failing 
him* he was no longer able to take the requisite support, but 
aooo auhk under the accuwatoted influence of debili^ and di»« 
iiaae. Hie sight is. luppoaed to have fiuled a few days before Ida 
deathf wlulst hie other fiusuldes neasamed unhnpsired. Perhaps 
no man ever preserved greater self-possesion and composvire, 
during his concluding scene. The evening of liis life w as rluud-< 
ed with no displeasing recollections, no vain aiiKictics, no font 
regrets ; he had enjoyed the blessings of this world with satisfiic« 
tion ; and he relied for fiiture happiness on the promises of that 
divine revebtionv the truth of which he had so strenuously labour- 
ed to ennce. He consequently met the approach of death with 
firmness, comforted hla uAlicUil Taniiiy with the consolations oi 
religion, and late on the evening of Saturday) May 25th 1805, he 
tranquilly breathed his last. 

His remains were oooyeyed to Carlislci attended by lus two el* 
dest sonsi and buried on Tuesday the 4th of Junot in one of the 
aisles of the cathedral, by the udeofhis first vrile. No menu- ^ 
mciil lias been as yet erected there, Uiough it is understood that 
an inscription has been already prepared for the p\irp(jsc by one 
of his learned Mends. Some gentlemen in the parisli of Bishop 
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Wearroouth have it alao in contemplation to bear tettbnoiif te 
bit merits by a hanilaciiiie moimaisQi in tfaetr church ; and H it 
hoped that the mlioD at which has been to idghly benefitted 
bj hit writnig% will not be backwanl in tome pnUicfc tribute of 

Inspect. 

In pci son, Dr. Paley above the common size, and rather 
inclined to corpulence m his hutci ycai s. The expression of his 
countenance is well delineated in Mr. Romney's exquisite pcMtniit 
of him) taken after he was appointed archdeacon of Carlisle* 

Dr. Paley is understood tp have left a very competent fbrtuae 
amongst bb frmily t fiar tbougb be had new levied the utmoU 
value of bit prefermenti» and bad always lived jn a ttylc eoitable 
to his station, be bad been through Hlbf to use hit own pbrase> en 

econoTTtut u/ion a plan. 

His eldest son, Mr. William Paley, a graduate of Pembroke 
college, Cambndge, after disting^siiing liimsclf as tliird wrang* 
ler» was elected a travelling bachelor in 190^ and gained the firtt 
members' priaes in the twotocceeding years. Sloce that time 
be has beeq called to the btr by tbe honewable society of 
ooln'tf Innt end titendt the nortbem cifeidt. Hit second waa^ 
Mr. Edmund Paleyt a gradnste of Queen's college^ Oxford^ is 
tended for the clerical proftis&ion. Mrs. Palcy, who returned 
soon ifter his death to Carlisle) still resides there with a part of 
bis iamiljr* 



Digitized by Google 



As 

tain the authority of the gospel, as an authciuick rcvektioii, and 
to enforce the practice of virtue by the sanctions of a future life. 
His views of ChristianitVt at once cheering and enlightened) 
were in strict unisoD with the benevolent spirit of its founder, 
which appears to hare been too much finrgotten amidst the asi^ 
mosities of contending sects. The pure reMgkfn of the gospel 
has, indeed, been too finequentlff obscaredbf or&ancesof mere 
human appdntment ; and yet, by Its mfltfenee on pnUkk opiraon, 
or on private conduct, it has been the source of virtue and happi<* 
ness to millions of the huniaii race. The establishment of sub- 
stantial Chriblianity, tlicrcfore, Dr. Paley deemed a matter of far 
greater moment, than the defence of any peculiar system of reli^* 
gious frkh. He suffered *^ no subordinate dUferences of opinkMif 
when there was a coincidence hi the mahi hrtentum and object, to 
produce any dimhwitkn of Ids ftvoor, or afienatkm of his es« 
teem f* and he seemed anxious at ali times, both fiom his writ« 
ings and example, to soften the antipatliies, which arise from sec- 
tarian disputes. 

•< Every sect and modification of Christianity," he observes, 
« holds out the happii^ss aiid misery of another life, as depend- 
ing cluefly upon the pvactlce of virtue or of vice in this i and tlie 
distbctionsof virtue and vice are nearly the same in all. A per* 
son wlio acts under the impression of these hopes and fears, 
though combined with many errours and superstitions, is mora 
likely to advance both tlic publick happiness and his own, than 
one who is destitute of all cxpcctaiioii of a future account.** " Dif- 
ferences of opinion,** he elsewhere remarks, <^ when accompanied 
with mutual diarttyi which Christianity forbids to violate, are for 
the most part and for some purposes useful. They 

promote inquiiyy discusdopi and knowledge. They help to 



Digitized by Google 



84 



OE. PALXT. 



keep up an attentioii to leliglouB tiibject% and a concern about 
them, wbich might be apt to die awa^ in the calm and aiience of 
unlTeraal a^eement IdonotlmowtlMtitisinanydegreetruef 

that the inBuence of religion is the greatest, where there aie tibo 
fewest dissenters.** 

With the mt^Lhodiais, thereiore, wlio iortii the uiily niiiiieroiiB 
class of dissenters at Bishop- Weu*mouth, he care fulljr avoids 
every sort of altercation^ and with a lew of their leaden associate 
ed upon friendly terms. He also readily, acceded to the applica- 
tion of Dr. Cokof one of dm* leading preachers, for a contribn* 
tiontotlie misaionary society, and civilly invited him to drink 
teaat the rectory. Hisattoiioiis to this society In his writinga 
at once evince liis candour and good sense ; discriniinatiDg ac- 
curately, as far as his subject required, between u hai lie deemed 
c^jcctionable and pndsc-worthy. Their mode of life he speaks 
ol^ as not unlike that of the early christians i their preachings as 
too often traoagroawig the limits of deooniin and propriety, sod 
wonn^nff the modaatv of a onltivaied ear. I fiael a respect for 
methodiatBf" he again declares, Mbecauae I believe thai there is 
to be found aaiongsl them much sboere piety, and availini^ 
though not always we]l4nfoRned,chfiatiaiuty: yetlneveratlrad« 
ed ameetxng of theirs, but I came away with the reflecdon, how 
different what 1 heard was from what I read ; I do iiot. mean in 
doctrine, w ii-H which at present 1 have no concciTi,bui in manner j 
how diilcrcnt from the calmness, the sobriety, the good sense, 
and, I may add, the strength and authority of our Lord's dis- 
courses." 

His TVucl on StAterifuion thews, that) as early as the year 
' 1774, he anticipated the liberal idea, that to relax the restrsints 
and to mitigate the hardships, under which the RomanCatholicks 
still lie, would become just and proper, in the very same degree, 

as the dangerous connexion once subsisting between tiicir civil 
and religious principles should be dissolved, an opinion which lie 
afterwards stated anew, and enforced, in his Moral and PoUtieal 
Philotofihy. On this question, as on the abolition of the slave 
trade, Dr. Paley's sentiments seem to have for outrun the publick 
noind ; a foct highly honourable to liis character, particularly 
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when eomptged irith the coadoct of thote meOf wfao> boMting 
•their mar tad dear commawi with the emgraat pneau ef e 

neighbouring countiy, denied the privileges of brotherhood to the 
protestant dissenters of their own. 

For it was not to the adherents of any particular comnuiiiion, 
that Dr. Paiey was InciiQed to gi^t some partiiil boon ; he was 
the canaistentedfocate of « €mtUe!r toleration of all dissenters ; 
<<perGeiviii|f an reaaoo why men of different religious persuar 
aione might not alt upon the aame benehy deliberate m the aame 
connc&9 or fight in the aame raah% as well as men of varioas or 
opposite ofMena upon WBif controverted topick of natural philos- 
ophy, history, or ethicki.*** 

He was decidedly hostile to every species of intolerance and 
persecution, as adverse to the progi^ss of truth t which, if left 
to itaeft^ will almoat alwqrs obtain the ascendancyy and is of att> 
perioor vifam to any other ipiattty which e religioii can poaociFi- 
ttlfiUgbrantrdlg&Doay" heoNeiraa, <«be pcefiMaedkithB aame 
eovntfff and the minds of men remain unfettered sad unswed by 
intimidatioaa of kw, that rehgion, wfaieh b (bonded in nuaims of 
rc;isoii and credibility, \\ ill i^^radually i^^ain over the other to it. I 
do not mean that men will fomiLilly renounce their ancient reli- 
gion, but that they will adopt into it the more rational doctrineS) 
the improvements and dUcoveries of the neighboiuiDg sect ; by 
which meaDBi the worse reUgiony without the ceremony of are- 
ftrmadoo, will Inaensiblymaimikue itmlf to the better/* 

But aa a divine» Dr. Paley was not moce dSningiiished by the 
true catfaolkk spirit of 1^ refigkm, than by hb freedom firom pe- 
dantry of ever}' kind. *He has tliat good property, in common 
with Locke, which loo many of ilu- luL^her orders in church and 
State ao carehiU^ avoid» that of making himself iamiliar with his 

* .Mor. and Pol. Phil.— >Dr. Paley'a sentiments on this important sub* 

jcct hrive l)ci (1 repeatedly quotcd in thc Housc of ComiBons, particularly 
by iliL- prtbi III cai 1 Grey, when introducing hta bill for uniting Urttiiih 
suljccts ot cvLry rclig-ious denomination, in delenee of a eommon coun* 
Uy k^^aiusL ii. common foe : a njcasure, which, next to the abolition of 
the slave trade, was uUc uoblest attempt ever made by an en%kt«ned 
miiiifttry. 



Digitized by Google 



S6 



MKllOlMft Of 



fiiUmr oTMtttrM. Tiik U Indeed a happy urtf the attainneftt e^ 
which reqvfes a MNUid mind aad • feed hetit s yet It Se aa art 
whSeh ell ere fevdbljr calM qpoB «i etudf* I17 the eiaai^ «f • 
hun^who washed the feet of Me dMpfeef awl taught then hew 
they should obtain pre-eminence amongst their fdknie.* 

The mmuiiae of Dr. Paley's creed had never been distinctly 
ttvowed) and the charge oi heterodoxy, so generally attached to 
hie theological tenets, is supuoi led by the omissions, rather than 
tha aiaertions of his works. The epwions of thoae* who are usu- 
ally called Sociniane» hatveheen euipeeted In the^meg^ of bishop 
idswyendtheeWodef Dr. Mb. Biilfai Us .Wtfifrs/ TIMtyy 
he has expressly limited his argument for the (firine tmkff to a 
unity of counsel, and he elsewhm seems to tiaive adopted (he 

common notions about the fire-ejcistence, the firofiiiiadon. the 
firenrnl agtncijy and irUerccHsion of Christ. Troni a comparibon 
of his ViMtation ikmioriy in 1777, with several Sermona in a vol- 
lune puhlished since his deathy it may be inferred, that his sentl- 
mentSy on the doctrines ef cenvaraien andthe imjiue n e effike tfd" 
Htf had nnderffone sow altetitloD dufin|p the latter years of his 
life. 

Throngh life Dr. Paley discharged his duties, as a ndnister of 

tJic gospel, with advantage to othtrs, and with credit to hinvbclf. 
During his residence in the university, he Avas a frequent preach- 
er at St. Mary*s, and afterwards in the different churches of 
which he had the cars. At Appleby he is said to have frequently 
prached from short notes} a practice rendered eaif tohfan by 
his college todures. His accent was indeed piwriBciai, his voice 
roagh and inhanaonloiiB ; but his aaanoer was highly impresdrO) 
and fab delivery mariMd by a peculiar ferce and energy of ex- 
pression. Amongst those who prefer sense tu sound, he was, ai 
all times, a justly popular preacher ; for his sermons were distin- 
guished by those simple and perspicuous arguments, that origi- 
nal, terse, md satisfactory mode of explanation, that clear and 
pointed style, which uniformly beipoke the character of his mind. 
They compiised much in little compass, and were admirably 
calculated to conunand atlendoo» level in genemt to the capac% 
of his least infermcd hearersy imereslbg and InstrucdTe to alt. 
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Hit flfrmons trare tekknn timch imprtgmted widi dbdrind <&- 
linity, bat radier coifiiied to ettablieh th« frets, or to unfold the 

leading principles and duties of the gospel. His moral dis* 
couraeBy where he pursued and expanded the same general strain 
of reasoning, which iie has so surccessfullyadvanccd in hisFJaloa" 
ofihyy were truly excoUent. In the elucidation of such iopickty 
he displi^ed a great i&uglil i&to the human chtrader, and ac* 
ipwintannt yitfr 1M prwftkirf irf tfrir wirrM. In thalaemiQiioa 
ileMMfy^ ibr exainiitey wUcbhs prtached at JKahop^Wwmimllif 
m Dacember I8OO9 lia pointed oal tha dodaa of AM in all th«ir 
mutual dealings with a master's hand) and maintained that the most 
strict integrity in every transaction, and not a mere compliance 
with the forms of law, %vas necessarv- to constitute the character 
of a. truly honest man. iie was heard that day, with more than 
fioininwiatmatf bftiinaiarous eongregatkniwho little thought) 
at the ttfunentf that many of them should net«r hear him mons. 
With the cacepdon of anorcarional diacottrse on the Chrismaa 
day immediately ensuing, tfaia ierugo vaa the last whidi he de» 
fiyered in that place. His eeseatkm from this part of his profoa* 
sional duty occasioned among his parishioners a veiy general re* 
gret : but the necessity of tliat cessation was to all apparent, in 
the severe and paiufui illnea% which embittered the latter years 
of his life. 

After the puhticmion of hie ASmoW Tbeot^ when the eom« 
pktiim ef a gieafc dealgp no knger occnpied hie interfile of eesei 
Dr.Faky had projected the pHndag of e voliime of aermonei for 
private and iff tou to n a dlscribnCion among hia pettehioners) to' 

compensate, as far as possible, for Uie unavoidable loss of his pub- 
lick instructions. This intention, which he was ]ircventcd by 
death irom accomplishing himself, has since been fulhUed by hia 
executors, in complianee with a codicil to his vnU. A collection 
of tlnrty^ive ^rrmofit} eomeinbig some which he had pfeviooaty 
defivcTedy and others which he had prebaMy composed for the 
purpoiei wee conieqncntiy pfimed at Jhmdb H hwd ^ md drcubiled 
Itt Bialiop*Weefniooth, aa e final proof of his pastoral interest and 

affection. To these narrow precinctSt however, the cirenluUcn 
was at first restricted) by his express desire that they should not 
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be piioted for sale : a restricuoa originating perhaps in a modest 
conception of their merits, when contpaied with his other work*. 
His funiSft hmrem^ aoquietcing In the general w|ili» have wwe 
preoented them to the world; as it waa found diflkaitti if at ip»> 
poasible to avoid a aumptitloiii tale of them afiier the ciicviiMion 
of so large an impression. 

** One characteristick excellence of these ^SVnwc-'iss" in the lan- 
guage ot a Iricnd^ is, that for the most jjart they conie forribly 
home to the business and the bosom, in descriptive cloqucnce» 
in pathos and sentimeott in elegant exhibitions of moral virtuop 
or in leamed developeneat of articleeof fiMth»itdoeeiiotseeai 
to have ever been Dr. Mey'a arobite as a praacber to eiBoel. 
Instead of these ineiils» his seraaons genenll]r dUplaf a piaiii 
and practical application of the religious doctrine or precept to 
tlie moral purpose of his ciiscourso, and urge the traits of real char- 
acter y. 'nh a home truth, of whioli an iiooeat consdeoce dares no( 
deny or repel tiic application." 

In these posthumous diaoourMs, as in all hii works, he has con- 
centrated muich vslnahle natter in a Itede space. Unadorned» 
plaini and sometiines oven rude in sljle^ horn tlie weight of the 
subjecty and from the perspicuity both of the language and of the 
argument* tliejr seise at once upon tlie nbd* and generally en- 
gage an immediate assent. Besides, they have less of common 
place, cither ot sentiment or of reasoning, than perhaps any com- 
posilioQs oi the kind. Some of them may indeed be read with 
great intellectual deJiight> for tlie ingenious solutions of apparent 
diflQcttltics, as in the case of God visiting the sins of the fiithen 
upon tlie chiUreot or for the judicious eiplanarion of scriptiil«» 
which they contsin. The sennons oiuCKel>tfriy iUustraled in the 
histoty of Josephf On ^urr re^foisand on the negiect ^warm^g^ 
ai« equally intere^g and instructive: and even those^ which 
were probably the composition of his latter days, display th^ 
wonted vij^ovir and energy of his mind. 

Important and excellent, however, as many of these sermons 
are, yet by abandoning his previous reserve on certain points of 
doctrine, and entering at largo iM some opinions disputed kf 
many christim isqinrenii Dr. Psiey k» cedaialy ptevontod iho 
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whole Tokimi from vbtainii^ that sdmMt uoqiiila&cd approbatioa 
bMCmvod on hkpreooding works) but tlHi very circumatocc 
. viHnoaoiibt fanderk MM highlf aootplilile lo the adbmM 

Graulicd as the mhabitants oi IVishop-Wcarmouth undoubtedly 
were witli this vahiable bcciuc .t, nuiny of them were m no 
^niiUi degree disappointed) m not tiadiiig several exhoitations 
iortod, which they had beard bam deliver from the pulfit witii 
_ greet ietitiwtipi. AmeogittbeaeiwybemciMdedbied l iei mf iei 

^ttiekfmthtg th9 Xarift ftg ^'f, end peitknlerlf the eeraHHieii 

honc9tyy which has been already mentioned. Thcse^ and many 
others equally interesting, must be still in ihc hands of his fam- 
ily, who it is ho|>ed will not long witlihoki tliem from the world. 
NotfaiBg that can do honour to the ttdeiita of eiich e writer sbonld 
benowkeplbeek; noihiiigm leest diaft mejr peeve ee eaee«»%^ 
conducive to the rellgioue and moral Mnprevement of menhhid. 

Ae enaudKiiv Dr. Peley hae long mitotehied e high refiMkm 
amon^t his eememperariee, and potterky will probably do ecftial 

justice to his cLiinu ; ior, jjci'liups, the producfior.s of no writei' 
on similar topicks arc so \s cli c.dcuhiii;d for t^cncral pcnml. A 
want of originality ha& indeed been cqpiplained of in some of his 
moat esteemed works. But admitting that in the siidiatMiee he 
has borrowed largely from ]»recedia]^ writers* the manner in 
which he has embodied end e rr mga d his maletiel8»end the mode 
of a|ipficadon by which he has made them beer so fixcibly on 
the subject, are still peculiarly his own. 

Dr. Paley*s works arc open to the comprehenbion of the i>Uiin- 
cst capacity, if attention be not wanting. Wliatsocver he at- 
tempted to elucidate became at once satis&ctory and dear. In 
his pagesi the abatmaenese of controperM dimnUy^ or the dry- 
nees of etidck* vaijuriifintdenccy do not weary or repel the mind 
. ef the adident t bat natnel theology becomes a pleasing science^ 
Christianity, In its evidences, plain and Intelligible, morality, a 
lively and intcrcsiiui.; sincly. Everywhere laiional, and every 
where perspicuous, his writings are equally calculated to please, 

and to instruct. Yet the opening statements of his theory have 
12 
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been thought to be no means so clear, easy, and satisfactoiy, 
M tbm delaU of argomeiit» in whkh it is afterwards devekipadand 
pvacdcaUy applied. FBeantiusdMhreaceitiaaybecopcliidadthit 
tiie latter was hMjhriej whilst the fonaer was added oUetf lo 

g^ve completeness and roon^g to the whole. 

His A'aturul D'leoiogi/ is generally allowed to be the most lu- 
minous and comprel.cnsive treatise of the kind. His Ilorte FaU" 
iinx^ and his Fiew of the EvuUnces of ChrUtiamiy have been 
equally a pp ro ved by churchman aed diaaeeters of Taiioiia <ieDom- 
iaedoiisi and even the objectlonBi to which aonw aoine pam of his 
JMbrafentf /*ofr'lkafPilf2Baq^are yaUei detract hot little» 
after all, fit>m its valuer 

Afitll and complete jinalyitut qf the Batumi ThtoLogy^ and an- 
other oL the Exndencea of ChriMfiamty, in the manner of abridg"- 
ment&, have been published by Mr. Joycc> and an Analysia of the 
Moral and JPoMtieal Phiimofihy, -which presents a copious syllabus 
of ita contenls, by Mr. Le Grice. As fitr as tliese» which ate 
fiuthfidly ezecntedy contiibote to the Informalien of those persona 
enlyy who have not lelsiire to pentse the otiglnalBt er who» having 
perused thenit wish to refer occasionally to their sebatanee, with- 
oui the connected illustrations, they arc of unquestionable utility. 
The only fear is, lest they should ever lead to a neglect of the 
originals^ or encourage habits of superficial reading. 

The minor productions of Dr. Paley arc comparatively little 
hnown^ but they wiU be found upon examination in no reapect 
unworthy of his fiune. ITheDtfenee ^bishqik La^t Cvnddera* 
Horn is a model of fair argument and candid raaioningt conducted 
with a spirit and ablfity» which clearly shew, that had the author 
taken a wider range in the fields of controversy, he would hav t 
ranked high uiuuu^st the ablest polcmicks of his day. By the 
exertion of such talents, m huppoi r of popular riLHiu, or of minis- 
terial encroachments, he might have rendered himself a moat 
useful auxiliary to the leading statesmen of hb age. By volun- 
teering them in a regular defence of auperfluiMia cvaeds wid arti* 
clea of or in maintaining the established church agatoit 
every project d amendment, however salutary and moderate* he 
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nigkitbavc med a much fa%her asid iium ample feward. Bin* 
hf oonfiping himwif idinoflt exclinifelf to the promces of reX- 
gkn and molality hehaade i er y ed i kr batter of iiiaDkiiMl>aiid Us 
taame w3i be helil in feapect by poaierityt when the mare adf«H 
catea of ajrstema are fei^jotten* 

His Oceamonal Sermms and Charge to the Clergy qf CarHtienn 
distinguished by ihe importance of the subjects selected, und the , 
judicious eidiortations addressed to those orders of the commu- 
ailfy fer whose Instrucdon thej were prfaicipaUjr designed. For 
greet aa Dr. Palef'a powera were aa a parochial teaclier^ lie wae 
atfU belter qaaBM Ibr a pieacher before coogregatioiia of a dif- 
ferent Idiid. He slioiild liave preached to fani7era» aa to men 
durongh iHwae vnderMandinga tlie way lies to their hearts : or^ 
rather, wherever an audience could have been collected, with 
whom the cenuiu uvcnue to the affections lay through ilie con- 
victions of the intellect, there was the province for his kibom s. 
When it is said that Dr. Paley's is a popular style of compositioa, 
this maM tie understood with un important restriction. It MToiUB 
aoC of mere erudkiooy it ebtnuies no classical allusion to charm 
liui achofaff^er to danle the unlearned ; to be understood It re- 
qdraa no prei r ioii a and accurate knowledge of sjrstems and then* 
lisat most trae ; but then) in the readers or hearers, it certainlf 
does require a clear, strong understanding, with such logical hab- 
its of thought, as a good education is supi>osed to give directly, or 
such as are reflectively produced, by mingling much and often, 
with the well educated and reasoning part of mankind. And per^ 
bqwallttle fora few termsy tiiat have crept in firomthe vocabubuy 
ef tlie echoolS)and which reqmre no great'wit to comprehend thdr 
meaningf and ihdr use : and with these exceptional Dr. Paley's 
manner of writing is too eminently popular in the very sense In 
which that quality is often wanted, in the tracts and sermons, how- 
ever otherwise learned and eloquent,of the dignitariesof the church. 

Dr. Paley had the baiisfaction of witnessing the extensive cir- 
culation and popularity of his Writinga amongst his contempora- 
ries, and the approbation with which they were often quoted, as 
applicable to the actual concerns of mankind. But he must have 
received a stUl higher gratification) in his bst illness, from the 
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iriidoiik are reconted id the deimil oC lut eawt i oi ii to preMrre 
tiie pmce of EMrape^ and to miiatdii the true pnndples of ctrii 
nd TeligioiiB Ittierty in his own oountrjF. Mr. FoKy wUlit ftitert ■ 

inj?, ill ihe House oi Coinnioub, M..y 14th 1805, tlie claims of the 
Ror.Kin C^aiholicks of Ireland to a full and complete toleration, 
more tiiuo cince reierred to the J^ri/ici/ilcs qf MoreU and FoUiical 
PhUomtfthy $ enforcing hb great argument tm that occasion by 

ttfvould hm gtottwdght, not oolf in that Home* but with all 
tUnldRg men la tlie 'Ooontty »— ^wboae cfdmone no nan who 
valued geiuus, no man who vmhied learning, no man who vahied 

moiieiaLion, could hear without deference and respect.** 

Superiour minds arc ever conscious of each othci \s worth. Had 
Mr. VoTL succeeded sooner to that situtition in the government of 
bis country, which be held at the time of his lamented deach»Ilr. 
Paiey might probablf have attained thejughoat dignities of his 
proliMaion* Dr. Pal^, on the other baadt though nmr praiiMa* 
ing himself the indiacrimiDate partisan and admirery lias l>een 
beard to speak in terms of veiy high approbation of the genius, 
tlic extensive kiiowledgc, the liberality and candour of Mr. Fot. 
To a friend who was exprcssinn; his surprise at the extraordinary 
aci^remcnts of that celebrated statesmaQ, considering the well 
known fidiiea of hia eariy life, he once pomtodly replied Wiiy^ 
siry some men are never idle; and Mr. Fos la one of thow i 
irhetlier engaged in baaiaes8« in stn^» or in diiaipadonylna mhid 
haa been aodvely employed. Snch men lose no dme t tiiojr am 
always adding to their stock of information ; whilst numbers^ 
Willi giu\ c ap|)earance, triiie Uic away, and punnie notlung with 
advantat^c or effect."* 

The chanicter of Dr. Paley, however, can never be justly esti- 
mated from Ida publick exertiona akme ; Urn he appearad at ail 

* How various bis employments whom the world 
Calls idle. Cowran. 

See Lofd UeUsad's Address to the Reader, p. iii. iv. in Mr. Fox's Hit • 
toricsl Work. 
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tnneti with ittlt gvealer adnotageb the imerooQfie of piivilelUa 
B>wisEgoodhiirtwpd)ttt>fectioiiitelhtfi6yyWi uidtilgiQiitinMtoi*^ 

and a ^thful friend. He was ready on all occiisions to promote 
the f^eneral interests of society, or to acconmiodate his more im- 
mediate neighbours with any civilities or kind offices in his power. 
Though economical firom principle as iroll «• fiom habity 1m was 
liberal, and even gemcoott in all Ins pecimuiy tnnsfectioiis ultik 
oilien. He was iwnMAf more higlilj esteemed and belovedy 
in propoitkmashewas faeClerlmown; Smt hebadiioae oftlKMe 
s g ftud ng vimies which danie oidy at a distance) bat widcb shrink 
from more accurate examination : he acted on no false pretences, 
and assimied no disf^viise. * His little defects, it is pcjssiblc, mii^ht 
strike the common observer more forcibly ; but they were not 
fxily such as might well be borne wiib^ but such as a&rded liift 
fnends c^imi a l opportunities oi dtscovecing under thorn tfao 
goednees of ids heait/ 

. In hb tatter d«]r% ho appenreil to the greatest ednntage at 
homo) particularly when surrounded by so interesting fiunily, 

who looked up to him at once with reverence and affectifMi, and 
by their young visiters, who frequently formed the happy inmates 
of his house. To those w ho were honoured with his more inti- 
mate acquaintancey liia domestick circle then afforded an unri- 
v»Ued treat Themasterof the house wss himself the most ia^» 
pottant actor in the social scene » and his coaversation being coiw 
stantly fraught either with inifarmatioo or with humour^ ho was 
fistened to with un&nded attention, whether engaged in serious 
observations, or indulging in more lively anecdotes, and unprc- 
meditaLed Hailies <ii wit. 

Dr. Paley was the iai thest man in the world from any of that 
Ibrmality, which dulness puts on to conceal its ignorance : he 
was a master in the art of accommodating himself to the reach of 
all capedtaos, and displayed the scdidity of a philosopher* without 
his solemnity and reserve.* <<He could concern himself with 
trifles St intervals, and converse among the vulgar, witfiout taking 
off his thoughts from iagher matters, or interfering with the 

* 9ee Covte^s Charaetrr of Locke, in Locke's Works, Bvo* voL 10. 
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pvopor fimctMBft of hb Mian."* With lus giM MdeoMor, 
Zoei^i he wtm ^nMAj of opiaiom <*lhot in onkr to emplogr one 
IMTC of life in aeiioas and important occopatwoif it wai necoaiorf 

to spend another in mere amusements."! Bat tmfike the ^root 
mass of mankind, his hours of iccrcauon were not idly w asit d, 
and the innocent pleasures} in which he then indulged himsellV 
were frequently conducive to some important end. 

lik»I^4]ik»Joim»oihimii like.fiMrAr,Thehailthe hap- 
py art of doming knovMgo from otlien) hy addtMiog ofetj 
nan on thoae subjecii, with which^ from pnolbiMial or othor 
canaea, he ipaa Kkeljr to be the beat acqoamied. ThefaiMOy to 
company with scientifick men, with artists, with manufacturers, 
or even with common mccliaijicks, his conversation was coiuinu- 
aliy turning on their separate pursuits. The present writer 
Qoce met with Dr. Faley at a sliip launch, sedulously attending 
to the aoccesaive removal of the hlocka by which the veaael wia 
aupponed* and making inqniriea of theae who aeemed moat 
ocnvenant in tlie bunnaaa. But ho pmaned hia inqnifiea with 
greater ardoor and pertinacity, when he met with a commo- 
nicativc conipaiuon, wliase sphere of inloi-inalion had been ex- 
tended beyond the precincts of hh own comury, or the routine of 
common life. When Dr. Coke, ior instance) drank tea with him, 
he gnned several interaating paiticularsy oonceming the method 
puratied bj the miadooaty locietys in tlie oooveraion of the Am»* 
, ricanaaYageayandthcrodopeaaantryof Irebnd. 

Tlie writer of theae Memmrwf wlio» during the periodof hfo ac- 
quaintance with Dr. Paleyt made three separate excnrriona into 
fbreii^n couiitries, generally underwent the most minute exami- 
nationte idicr his return. On their first inten'iew after a voyat^e 
of several montlis to the aouth of Italy and the Levant, Dr. Paley 
preaaed him with a sncccauon of inqumea» both aa to the direot 
objecta of hia alleolion» and incidental ocGttrrencea» with veiy 

• 

* Tueker'i light of Natare Punoed, Sd.edH. fot 5. p. 86. 
t Colters Character of Locke. t Idem. 

§ BotweU'a Journal of a Tour to the Hebrides, p. 117. 
f BisKt'i Uft of Bnricet vol. 1. p. .SOT. 
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lilllu inloiniiiiion, thr inrnnl hmnri : nor wts the discourse clos- 
ad evotttboH but wasfrequenilf t«D0«ed in c o a t c rs tto n after^ 

wards. The queries thus proposed were p er tin e n t) often feiy 

tuix ibly expressed, and pointing to the answer required ; but by 
no means melhodically pursued. It has ever been lamented, 
that the heads of such conversations could not be accurately pre- 
served» fior they were strongly marked with Dr Paley's leen and 
lag^cioqainaiinerof puttiagquiwtiffifjM^ 
gfispofatelleot 

Thi> pFMieaew to gWMnI jngyiry hai been iwnitiMea ftddacedt 
M epioof that in^coMiinon ]i& he would bdulge In convemtlaDs 
unworthy of his talents and literary feme. This objection, how- 
ever, could (^nly oi iginuie with men of a very limited capacity, 
incompetent to measure thermite oi a superiour mind. From 
tucb conferences Dr. l^alcy probably derived ihe i^cnn of many 
jdMii with which, ae matured by subsequent reflection) his workt 
are enrkbed. He waa ane of tiioae wim wbo» to nae Jda own 
phiaact ^ are never idle/* and from tlie niiit triiiiii|^ company 
be could .occaaionally draw infomatioDi or at least amusement 
In short, to the very pracdce aoeenaored be was not only indebt- 
ed for a useful relaxation from severer studies, Ijutfor mucli varied 
knowlcd:<e, and for a liappy freedom froni discontent an^ennui. 
The same remark applies to tlte pleasure, whicii he occasional- 
ly tookmwbat is called lighter reading ; from which he retumed 
whb incicaaed actintj and vigour to tbe diacharge of moi« kr^ 
portant concerua* 

At uptime of hia lUe waa Br. Paley a bard student* accor&g 
to the common acceptatioii of tbe wordy wldcb ia used ndier to 
describe one wbo reads, than one who thinks much. His works 
do not display any very pi ufound or extcnMve acquaintance with 
books : they arc valued not for discussing or deciding upon the 
Opinions of learned men, but for original and enli^tened leflec* 
tlons on the transactions of bnmaa UfiD» mcb aa may be supposed 
to have paaaed before bim» or to lunre oome to bla bnpwledge 
5|p|thottt any Uborioua Inquiry.*^ 



* Monthly Majj^ziae, July 1805. 
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Ifanj of the opinkmSf which Dr. Ptoley cumllf idnmced m 
coiiTeiialiiiiif miMf if coUected, fiMin « aeries of instniethe spho* 
tfsnis, applicable to the oondnet ofiodif]duala,«Ddthe goveiii* 

Tiicnt of states. It was not, indeed, on points of importance 
alone iiiat he displayed his po we 1*3 : he frcqufinly, a i has been 
shewiif indulg;ed in repartee, animadvcrteci on cuuimon occur- 
rences, or introduced some livelf stories of himself and his aaeo- 
ciatea in earif life. Many characteristick sketches of his 
aation are preserved In the recollection of hts friends, and deserve 
«inoi« permanent record } though, m some hiitancesy they may 
not strike the reader with that fbrce of emerCainroent, wMch 
sprung froni his ou n cxprcsbivc dciivcry, or the provincial dia- 
lect which he at times assumed. 

Above all| there was iu him a peculiar naiveti^ which will long 
remain impressed upon the memory of his acquaimanoe> but 
whiohi to stcangersy it is difficult even by anecdotes to convey. 
It Is curious to remark so many extraordinary coincidences be- 
tween the cfaatacter of Dr. Paley and that of lioeke ; but It is 
evident from such examples, that urbanity of manners and a so- 
cial disi>(;sltiun LU C by no means inconsistent with tlie very great- 
est powers ot intellect. 

Dr.'Paley was in a great measure free from those virulent an- 
dpatiiiesy political and rsligiousy which have divided so large a 
portion of the commnmty during the present ralgn. His ideas 
were never biassed by the creed of a party, nor were they the 
narrow dogmas of a sect, but the rational conclusions of a Itbend 
uu^uirci-, who without partialities and passions was accustomed 
to weip^h all things, and accordingly to give /lin s( nUTice.'** His 
opinions) therefore, on passing events^ or on political discussions, 
were always candidly, though frankly asserted. Ue took io, lat- 
teriy» a daily London papert in the interest ofsuccesaive admi- 
matrattoiis, and a weekly provincial one| attached to the whig ef>- 
pontion, « to balance his politictuy** aa he used to say ; and the 
equilibrium was fairly preserved. ' 

* Hooker's Works, 8vo. vol. 2. p. 99. 
t The Sun. i The New -Castle Chronicle.. 
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Tbe principal objection to a reform in pariiamcnt, which Dr. 
Pdef aometUDM advanced in oonveraalionf waa founded in thia 
ai!gttmentf that aa no alteration in the mode of election conld 
exclude tbe influence of property, no eaaential difference in the 

choice of representatives would be thereby promoted, sufficimt 
to justify a change." It is not, however, to the daect iDflucncc 
of property? arising from ihc general state of society, that the 
constitutional reformer objects ; but, to that indirect authority, 
irhich preacription haa ratified, and which the inequality atid in- 
coniiaiencgr of the preaent ayttem contiibnte to much' to maintatn. 
The men returned acmrrting to the existing mode of ejection^ 
and according-to any of tliose plans which have been so strenuouiK 
ly and bo ably recommended, might perhaps be nearly the same. 
But many of these men would come into the House of Commons, 
with very different feelmj^^s of duty, and with very diifcrent ap- 
prehensions as to their return to tliat House, if, in every instance, 
their conduct was to be decided upon, in frequent elections, by 
respectable bodiea of the people* To aoiq;iort the foundations of 
a free constitution against those changea, which timet the giealeat 
innovator^ b perpetually introducing^ a timely recurrence to first 
principles in government, and a salutary reform of notorious 
abuses, have bccu biion;<ly rcconimendcd, cither as y,cnciaily 
expedient, or as applicable to the preseuL grievance, by the most 
eminent statesmen and philosophers of succeeding ages ; by Ma- 
chiaveiiii* Bacon,t and Locke by Chatham,^ Saville,|| and Fox.Y 
The advocate for polidcal renovation must» indeed, lament that 
the name of Dr. Paley cannot also be adduced in its supports 
but lua ndnd wast in most cases, too much, occupied with the 
practical difficulty of a change, in opposition to the interest and 
pi I judiccij of numbers, to start any plans of reform ; and he en- 
deavoured ratlier to make the best of things in tlieir present state. 

• iii>.cor.si, lil). iii. cap. i. f Eisay on Innovations, 

t Treatise ou Cuvciiuneat, V. n. ch. 13. 

$ Speeches in the House of Lords, Jj.u. 22d uiul May 14tli irrO, itc. 
II Address to his ConstituentSi Sept, 5th 1780. 

If Speeches in the Uouse of Commoas, May 7ili I7t>3, and May 26th 
1797. 

13 
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I'rom his natural love of what was right and goodt how^?«r» no 
Bian mig^ht have bem men- rcitainly Gomtcd apon to approvey 
and lejoioe at ai7 allefttMm iMT beOs^^ 
Mooen. Tb ofhm of such a mm, mpectfal deferepcc it 
ahrtjr* doe ; MMlHiat ofdafen migr be titefal, in cautkminK refiir- 
men ai»einat atif vi^onary projects of perfection, rather thm in 
dcicn in^ thcni fi om the pi'Obecutioii oi juil aiiti raLioaai objects 
of iiiiprovcmcnt. 

But whilst Dr. Paley queaUfUied the expediency of a reform m 
parUamentt he certainly newer aanctioiied fafliis coantenaiice or 
enthoril3r»any of Uwee etndow ffllinnniee> wtdchivera at ene 
period m aaaUuoaify circulated againat the iBoderat% though 
conaiarent ftienda of that mewne. The candour and nodenK 
tionofhis own annd melined hinH en all ooca«oRt,to judge ia- 
voui abiy of the inteiuions (jT other men, how ever he niit^ht (liHur 
from them in opinion, iiib whole conversation, iherefoic, on 
such subjecu, tliough he delivered lumself with force and &ee- 
dofttf was marked with a great spirit of liberality. 

But not aatiafied with hia neutrality en suoh eccaaioniy buh^ 
ardent Irienda ef cItiI and religious liberty have contended) tliat» 
in iMirauance of tlie doctiinoa wluch he had Ibnnatty advanced aa 
a pliilosopher, be ought to have taken a more decided part in fii* 
vour of their cause. It is, however, at all times, diRkult to pre- 
scribe an exact line of rondiK t to oiher men ; and it is hardly 
equitable to estimate the force oi miHuiobligatioil) on men of very 
different tempenancnta» by the same rule $ and in no instance is 
this difficulty more Bppareiil» tiiBn in tlie very delicate questiotts 
ef feUgion aad govermnent dtacuased In Dr. faley'a day. Intc- 
tetting ea teae qoeatioiia arC) or uaually seem to be, duraig the 
virulent contests of his latter years more especially, he might 
fairly be excused by his age, and still more by his health and pro- 
fession, {\i)vi\ Uikiii;j, a more active part than he did. On the abo- 
lition of the slave trade, indeed, and against a systcmatick plaa of 
local oppression, he decidedly interfered s instigated in the one 
casot perhaps^ by his ideas of duty as a christian minister^ and in 
both by liis indignation aa a man. But had lie generally pursued 
a less temperate line of conduct ; had he abandoned the strict 
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prwiace& of th^olef^ and morale for what} hofimvtr honourable 
kissMidveai migbt yet hav« b«en mnkmlttdt^pntf MBBugt^ki^ 
ttitdaSf woiiU hftve narfowtd his vim iplim itf pmuiMnt mv- 
fiibiets, and wtAtibitd the MiMicd of hit vnciiig» ; wiadi 
now, comiDg firom t dlgnilMy of tho cbwdH rnibmioed by politi- 
cal connexioQS) have free admU&ion into eveiy house and every 

He seems, too, bcriously to have thoughi that "the necessity 
should be manifest, before men started out of the separate pre- 
cincts of their own duty, to rush into provinces which belong to 
olliflrt; iiiiee» in geaenit the piMckimefeatisbestiiiilMldt the 
irahlick qiuei alwayt best preierfedy bf eech cne etleiidbg to 
the praper flDd dktlnct dadee of hb iliidon.'* 

In the yeer 1795> during one of hit Tkits to Cenbridge, Dr. 
Paley, in the course of a condonation on the tnbject, gave the 
foll()^vi!t|^ account of the curly i)art of his own academical life ; 
and iL is here ijiven, on the authonty and in the very words vi' a 
gentleman who was prcsM^nt at the timei as a striking instance of 
the peculiar frankneaa with which he waa in the habit of fotaling 
the adTentures of bit youth* 

« I tpent the two fiTit yeare of my undergivduateihip happily 
but u np r oli tably* I wae oooalBntly m aodeQrf where we were not 
inunonlt bot idle and inUier expensive. At the oomrnencemeat 
of my third year, however, 'after having left the usual party at 
rather a late boui in iht evening, 1 w as awakened at five in the 
inoming by one of my companions, who stood at my be d-side and 
tai^— ^ Paley, I have been thinking wiiat a d***'d ibol you are. 
I could do nothing, probably^ were I to try, and can afford the 
ttfe I lead : you could do every .thing, and cannot afford It. I 
hove had no aleep duting the whole night on aeeeuot of tbeie 
llectioni, and am now come tolemaly to iidbrm yout that if yon 
peialat fai your indolence> I mutt renounce your aociety.* " 

« I was so Btmck," Dr. Paley continued, "with the visit and 
the viuter, that I iay in bed gix al pait oi' the da}-, and formed my 
plan. I ordered my bcd-makcr to prepare my fire every evening, 
in order that it might be Ughied by myself. 1 arose at five, read 
during the whole of the day) except such boura aa cbapcl^^id 
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liall raquiredf aUottbg to each pofte cyfUiiie its 
of amdf ; and juat belbre die dasaig of gates (nine o'clock) I 
went to a neighbooring c ofeo ' l i o wae^ where I cooatantly Togaled 
upon a mutton chop and a dose of ndlk punch. Andtfaoaon tak« 

iiig my bachcloi degree, 1 became senior wrangler." 

'1 hus fortunately was Dr. Paley roused to r\ full exertion of 
his faculties, before his habits were completely formed ; and to 
this singular adventure may^ perhaps, be attributed, not only hie 
eiiccesaful labours, as a college tutor) but the invahnblo praduc«< 
tUma of his pen. 

Few men enjoyed the pleasures of life with greHer vest tiuai 
Dr. Paley ; few men bore more firmly with hs pams. He al* 
ways appeared well satisfied wiili the lot assig;ned him, und, in all 
the chanri^cs of his foriurjc, attributed more to the munificence of 
his patron, than to his own deserts. His life he often stated to 
have been a happy one ; and his success to have fer exceeded his 
most sanguine hopea. Hia early prefermenta he deemed a liber- 
al provlnon) much exceeding his pretenuons : and the ecclesiav 
tical situations in wluch he was afterwards placedt < as more than 
adequate to every object of reasonable ambition.* 

Dr. Paley, indeed, could never be deemed a preferment hunter 
in any peri(jd of his life ; /ie was not of a jiature to root. He had 
a mind supcriour to all those little arts, by which patronage is too 
frequently acquired. The patronage actually bestowed on him 
was either tlie fruit of private friendahip» or the reward of great 
and univefsally acknowleged merit» That such a mani in this 
enlightened age and natioQy waanot advanced ton hishoprick» will 
ever remab an indelible blot on the character ctf thosci who ^q»ena* 
ed the honours of the Bntish hierarchy during his latter years. It 
has, however, been reported, that a late prime minister did actu- 
ally recommend him for a vacant mitre ; but that a very high 
dignitary of the churchy being consulted, prevented his elevation, 
by hinting against some passi^ in hia fVork*. His most important 
services to Christianity were» therefore^ aa it seemsi neglected; 
because* as a miter^ he had boldly muntained the claims of oon- 
sdence and religious liberty, and had given a forcible expression 
to some obvious but uncourtly truths. 
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The promotion of Dr. Palcy to a bishoprick would have done- 
nouour to the administi-ation of Mr. Pitt, as it might justly have 
been attributed to diBintmsted motives. But unfortunately for 
the reputBtko of the premier and the poUick interest^ whilst 
mcn» whimi It ia no «fispani|^ent to caU inlerioiir» weresuo- 
oeaaivaljr raiaed to that dtgnUyy Dr. Paky paaaed dirough life in 
comparatively private statkms, and died a reetor, a prebendary, 
and a subdean. But the truly liberal of his own, and of succecd- 
inc^ times, \nll confer the highest honours on his name ; and will 
ever rank him in the number of those, who, by the exertions of 
a .clear and vigovoua understandmg, have risen to the office of 
Initrttctbig national and of contriboting bftheb wiadm lb benefit 
the moat eawentlal intereats of mankindt 
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Thv writer is hdppy in being uLlc to annex some tui ther re- 
marks on Dr. Paley's early character am! perfiirmMices, in Um 
fidUowing letter from a friend. 

SsLoeit hfes there been e writer more Htled iir the great tadi 
of instiTicdng mankfaid tlm Dr.PnIey, or one that has more nearff 

hit the true tone of moral instruction. Every thing that regards 
such a man is interesting- to the world ; and I am rejoiced to find, 
that your Mmioir/i of his Life and Writings are at length ready 
to appear from the press. To the faithiiii and even painful dili- 
gencoy with which tlie work haa been performed, my testimony 
ehall be cheerfully borne ; wherever it maybe likely either to re- 
commend the merits or to excuse the defects of Dr. Paley's biog^ 
rapher. Sdll happier should I h:»vc been^ if any assistance of 
mine could have contributed to render the Memoirs move com- 
pletely satisfactory, ai once to yonr^f and to the publick. As it 
iS) however, I trust you \\ ill derive no discredit, and the subject 
of your labours no disparagement! from the Uibute you have paid 
to his talents and his virtues. 

Far firom thinking your account of Paley's early days 
erer-done, I wish you had possessed more intelligencer from 
authentick sourcest of his habits and pursuits^ at that period 
when the elements of his character first assumed a definite or- 
ganization. At Cambridge, as you know, Paley is one of our he- 
roes ; and of the hero the very infancy is always fancied, and 
sometimes fuuii !, to prefigure the manliood, as morning shows 
the day. It is Urns that we look back with curious afifection to 
discover the ultimate causes of that something unique and pecu- 
liar in Paley's bold cast of conception and delivery. To refer this 
to the exercise of bis talents as a college lecturer, of whichy by 
the vray, we want a more detailed account from some intelligent 
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p«tA» is osfy m come die ilap tieu«r tto«iiiiw «f hitiiripaali^t 

"171111001 reachiiig the spring itself; wliicli» I apprehead) after eU 
miist be traced to the peculiar scene of his bu y li oed end youth. 
In a spot comparatively rude and nistick, like Oiggleswick, in 
the tree and ^miliar acquaiotance with a people of sitting moiheii' 
\tit and Sabine simplicity^ the peculiar genius of Paley was foroi^ 
ad) voidof art and abhorrent toailaieetadoa. Wkboutchaofa 
ofplaca andthebaDafitaf Ughar edocaitey ha irould luMa bacB 
more oaana vkhoiit beaig buvigomity and not leas dear In 
whet he knewy though not to extennaely enUgbtened. But had 
he been brought up in the politeness of a city, or in the reguiar 
discipline of a great publick school, liis c Imractcr must have lost 
in rugged solidity, whatever it gained in rehncmentand eieganoe ; 
end while in his books, if lie had wotteA aaf^ lie might have 
avoided the clBffge of eaUoqual hooielinaMy or want af dig^^^ in 
Ida distioiH the ttamp af aund wovU haidlf haaa baanaodacp 
■idbnadhilheinqirataionofhtealjlayor hb attaditial^nite 
made at least of ks exertisn, sadear fions aH frsdifioiM wAedtft 
and so free in adopting images of illustration for their strength 
and point, with little regard to beauty and j,till kss to iaiihion. In 
short, we know very well and piizc most highly what we actually 
had in Paley, and there is littk reason to think, that any supposed 
adfantaye of difleiciit caicwinstancea» In lits eaaljr life, coaM haaa • 
pfoducedany thing Hke the aame oonhinaiBon of taieatB and nan* 
Unaaa. TothaaahideedwIiolsaetlttesniAeraaer^'of aadb»c^ 
racter, there la in die writings of Paley, as c on ne cte d with Ms peir- 
sonal fudveU^ every thing to interest and gratify. And for those, 
if such there he, who yet desiderate in him a higher temperament 
of sensibility, or a finer delicacy of expression, let tliem leum to 
take substantial excellence whercTer thef arc happy enough to 
find it, though it be not qnite recfj/Ud up to their own e^qolAe 
standard of laate. For after all, aaFaley most candifly and hap- 
pily uten apeakiag of Ida fnend and firbt patron bishop 
Lawy^itia the condition of human mortality. There k an oppooi* 

* See Lavat«r's Apliuristns on SUn, Aph : 522 
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tion between some virtues which seldom permits them to dub^t 
together in perfection."* 

On the other hand, I know there 9Xt pemais vho lameot that 
inteilocatiial powwh like thoae of P«toy» were not more devoted to 
pvotaiid diaqoigitian»to ,the ^HaooiEecy of new tnitht tithor than 
to the catabBahment and recommendatioii of doctrinea and prin- 
ciples already well known and believed. Here again, tlicrc arc 
grounds for contentment. In what he actiuiU) has done, tlic be- 
nefit we enjoy is invaluable. Whetlier in any other depairtmeiit* 
his io qu iripa would have been, if bold, successfully pursued, and 
if 90f crowned bcaidoa with popolaiity and mmfiilnoia, iaaUmoPB 
conjecture. Indeedi the limited laioofhbi^iri'oififMytbQiigli a 
oootribitfioo faro imnian Mid fiom one miod»almoat tmpamlloM 
to the evidences of chviadanity, and the most deeinve proof of tal- 
ents profoundly originul, might beem to iudicaic, ihat in his oliicr 
works lie had adorned the very province of iusiruction, where the 
publick vrant most required the exertion of those gifts, by nature 
and habit so richly boilDwed upon him. Be that as it will» we 
are teki, tel one drop of cold water will chill and coodmse a 
sniglitsr tolttme of Haam i end one cannot wonder^ that Faley'a 
&eedemof ipeoutation ahould show itaelf ao Uttle in the prudent 
yeara of later tife, wlieni at the very firat outlet of a young and 
vigorous spirit, he as as rebuked for pi opoaiag, in an academicaJ 
ejtercise« to controvert the eternity qf hell torine/Us, vviiich even 
the cautious orthodoxy of our church has not made an article of 
fillthf and the neceaaity of cafdtal fnmiahmtntt, which has never 
been reckoned otherwiae than a&ir point &r phikwq^hical and 
pofitlol dii cn aiion. 

When I IiallieaBdof the qutition Ibr the Senior JBaehetor*9 
Mttmf in 1765, you may remember my remark^ that we su|;ht 
naturally aiiucipaie, but not lor \ ul^ar reasons, Paky's ciioicc in 
espousing the Epicurean rathci than the bioick ca\ise. At no 
time of his Uio could he be mistaken for one those budge 
dodom of the Sloick fur $ and certaioly not about the time of 

* Short Memoir ef the life of Kdhiond Law, D. D. hUbop of Cariitk. 
p. IS. 



Digitized by Google 



105 



fvhtmg that £ssa^. The composition of it therefore, found Pift^ 
ley going a ccrtBUi foad» and such an eflbrt of stuc^ ndght help 
til detemnine th« ftrng tendeniM ti hU lilMnefof » id&g ' 
the eottfictioii of intellect to tlie force ^vMiffi and hdiit Tlf6 
Toung acadenuck) as aome of m welt veoeMecti lets Ids mM be 
earnestly interested in maintainiiig' eikbeir Mde of a <|«e#tiois even 
•when he is noi free to choose whether ; but in Pale) 's defence of 
an argiirnent freely chosen, and virtually involving the point on 
-which his own peculiarity of feeling, speaking, and acting, very 
much hinged} one is eauly led to futcff that the peculiarity itself 
^Imiki be gmtif developed iathe pi o gte a f of dhcuiaion. And 
em the wbele the perusal of the Eaaay did not inany waydKsap* 
pckm the expectali(m with whioh I took It vp.. The young ad*> 
ipenturer preceeds, kis true, with a more controlled and d eHca i e 

btep : but slill it is the g^ait and march of Palcy. Tins appears 
more stiikingly in the English notes, which indeed [>obs»ei4S the 
vigour and clearness of his usual style, with many things now 
and then in his boldest manner of expieasloii. 

WhatlaagvagefiBT instme can be noM pngnani with a^iee 
thitt hie calling the Stoicks^those PhMAeeealn ^hilesephy 
and what more just, we onlf cennder that spirftual pride 
and hypocrisy belonged to both sects aUke, and that while the one 
raistd the observance of external rites to an ecjuality of obUgatiou 
with the moral law, the other pertinaciously niainlained that all 
crimes are equal. The Stoick paradox, though defended or 
eoltened by the subtlety of Cicero^ aisnds exposed by the wit of 
Hdraoe to jest c o nte in pt i arid most ob efeiy principle of cen* 
mon sense be exploded^ as Inhuman in its wfMt and immotul hi 
ifii tendency. Peley^ who ne^r weakens the efalrae of du^ by 
ovefsmiing them, end who m a rtte cri minalit y wHh a cudld eye 
on a [^'raduated scale, has been unfairly reprehended by the rigid 
righteousness of certain strict moralists* for his chapter on IJes; 
a chapter which, throughout enlightened and hbcral, is more es- 
pecially recommended by a note on the base artifice of decoying 
an enemy through eonnter^t dbtressi and u more likely after aH 
to offifind some minds by the stfting censure fiXfiiottt ^hoMtbf tiian 

* See Oferton'a True Churchman, 9d. ed. p. 956, 957. 
14 
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to uijurc <uiy by a most guftnied ex|^U4Uou at a £bw secultir 
iaisehoiNlt of the ]ommi moment 

Paiey moct cktflyundentood the value oCtfae chriitiuui wfthf 
Ami to maaUnd i aiM^livoqglit upin the school of JjochefOfwfaoie 
dpourinet he wee thoroiighly iiiester» end of Lew, whoee peciitier 
merits he afterwerds recorded in a modest dedicatioo> it is no 
woQdcr that he held in utter contempt the pompous maxims 
and fotile reasonings" of the greater part of tJic ancient philoso- 
jihen. Happy had it been for chri&tianity, if ail tiie eminent prtH 
fiMBonofithed kept their belief of ile panciples equally free Ihiit 

the iuMM H^tiMtSfln a>f «— ■> 9m»mMim^ Xho SIBSIllicitilf of enMMBek> 

icel tniCh yet lebomie ^mmI** b to^ incunhewce of bcmdoo frlsel^ 
eo called. The cloee of tint admlrshle chepter oa revirmdt^ 

the deity may help to show in what light Paley viewed the best 
metaphysical demonstrations of the immortality of the soul ; in- 
dependently of the dreams and figments which disgrace the 
< eight reasoiiingS)' even when such they are, of learned heathens 
on the subject. Yet there exists at this day— I scarce believe it, 
fant M» teld^^ certain ftneilck Pleiimiiit i wiu) vecihr l uaimidn a 
that the Phaedo ^alogue wae dealgned by pnfnknUh ft pw- 
liminary postscript to the Goepet of St John. 
To retom (o the Ej^corean Essay. The minor ftiills in the 

compositiuii are nearly tl\c same us thoiie, wliich a ciilical eye may 
tictcci in that immortal Icucr of Locke's on Toleration, and arise 
fbie&y irom the intrusion of the lingUsh in place of the Latin id- 
iom. The dissertatioD however is written in a good sOrong style ; 
^ wjbile it abowa a dsse and &miiiar.aoqnalntapce with the 
l^iiloaephical wodta of Tnllj* piwaenKa eeveial Iwppsr alluaione to 
this Boman poem. Of Hoiacehedoeanotmakie so free a uaot 
at file veiy inviting occanon mic^t ham suggested. For If ever 
good bense adorned and recommended the practical maxims of 
the Epicurean school, and exhihitcd the chai"uctcr as humane, be- 
nevolent, and amiable ; lUKiucstionabiy buch a picture may be found 
in the most valuable parts of Horace's writings, which, generally 
spealung, are those of bis later years. The moral temperament 
indeed of the Epicurean haa been often found iinitedt not mmato- 
raUyy with the mild virtues of th6 christian ; and when we coo* 
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t6iDplit6 ffQcli TncM BS Evdyii fnd Ofwley^ in the gitrdciMi of 
tircmciit unci leisure, holding con\ ci-se with God and witli nature? 
"who can hclpadmiiing and lovini^ that amenity of dispcmtioft 
Avhich marks the language of their heart i nor can one in such 
company forget honest Isaac WakoD, in whose pure tnd tranquil 
nittd the dearest wish of his &foiirite UodLerimy bo tfMOd— 4» 
« see God's Ueaanes spring fton his moliker esttli slid to omtMs 
sum bread in peace and ^vact**** Tet idsaKkie iiet> tliat4 am 
liwiaBsMe to4lie very AArent merits of somoi not indlvldrndi 
only, but whole fimiiUes, that fai bearing the Stoick name? and in 
pnictisini^ the best moral energieB belonging to it in tlie worst of 
times? have thrown a train of brit!;hin( ss over the history oi 
imperial Rome, where it is otherwise most dark? gloomyy and 
b orri b l e . A full and connected memoir of those iUostrious Ro- 
mmt, beginning with Airia aad eadmy with tbe ymmger HMA' 
fas, on the anlhority of Tscitiis and of Plfaiy'sl^etten, is a desid^ 
vmam in iitcffatnre vMdi I have often regrettad»t And of all 
liie wtnoythstan Englishman and a Iwet of Ubeity might es»- 
ceive most exquisite to the patriotick palate? comnieud me to 
that described in Juvenal— 

Qjuale eoronata Tbvasea Hehidiuiqoe bibebant 
Brutonun ct Cuti natalibuM 

Stich iHne asThmaea andHehldiQstisadtodrmltonthebiitli 
days of the the two Brati and of Casiaus, the first and test heroes 

of the Roman republick. Yet in his speculative notions the lesn 

Cassius was a professed Epicurean. — So much for the influence 
of the creed ot" philosophy on the good wurks of patriotism. 

If ever that first known performance of Foley's be given from 
'die press to his admirers, yoii will hardly recommend my pen, 

* Sec Zouch's edilisn of Waltoa^S Uves. 4to. p. 331. 263. 

t The rsader however* is reeomnieaded to perose all tliat relates to 
this •ubjCGt in the elegant and instructive notes and appendices of Mr. 
3durphy, annexed to his translation of Tacitus. 

i The classical reader will be gratified if he turn to Tacitus*s Annals, 
at the close of the zvi. book, and to the conclusion of the vL Iliad of 
Qpmer. 
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nftttr OMcinifi&B in tlM tuk of fuminim fkMr in it : fant wmi 

tbougbty wider wludi I Mnr wiiM ; and for tlie vtat* if yov nifi 
cbme to priot this desultory letteri jnw and nm I videfMw tte 

responsibility with the publick. 

1 had iiuended to give you a short sketch of Paley's Ukiits 
■a classical scholar : it must suffice to assure you» as I very truly 
can, (for in his own department a man may apM^^ with some COI^ 

Gred^ langiiaso is tm^hnd^U^ mMitoy without ostwitilitt»w 
eminsady aciiti^ tigomsi sndjpiiL Indflodall bislaMMri«%p 
9«Mstohs¥ebefnioiiiidfSs&rssttw«iit Noman^vsrahnwd 

leaniifi^ lesst or wss less the dupe of learning. And through aU 
lus life he biudicd things more than words, yet he perfectly ua* 
derstood, at the proper time, to turn 9U exsct knowledge of wonds 
to a Tery substantial account. 

I must add that iiis motto for the dissertation d^vod M^^ite 
fidicitf Ibom tiie emtof its gMQiBflrthe FosiiUf 
toQi lie inighthaYo triad without any auooeastlwyesrbciw^ . 

\on jam prima peto Mnestheus, neque vineere ecrto, 
Quamquam O! ■ .lEnM r, 194^ S.* 

Nor can T,as a Carnbi idge man, overcome the temptation here 
to recommend my own Alma Maler Sor this institution of tba 
Bacbalor's Friaeay anwrngst maiqr otli^rs caloolated gcoeval^^ * 
to improve the talouts and direct the irieaaples of iegenanua 
yoang men. It is immetMng too to leflect upon with pride, thai 
in the year 1793^ when tlie wont of tiinos wera just opening upon 
us at home and abroad, ruinous to Europe, to ourselves most ca- 
lamitouS) the integrity of Can^bi kli^e umpires awarded ilic first 
prize to Tweddeirs splendid and eloquent, but honest and l)(jld, 
^ Oraiio pro xqua libertate." Yet a higher topick of gratuiation 
offers itself of a few years earlier date. The late excellent dean 
of Peteiboroughy Dr. Pecksrd, master of Magdalen, and in 1785 
rice chaooeUor, in the exerdae of the latter office^ being himself 

m 

* I seek not now the foremost pala to gain i 
Though yeWhut ah !---»/>iyfem 
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a warm friend to civil and religious liberty, undttr circumstances 
|Kiipitiag'd«rt0lr to tlw Ainmo tlmw tndo puppoteiliMr tiie Sc* 
MOT Sacbilor^i Pifoet Ibe qfMkm of ilmiy in vefpe«tr(»il» 
brarfvlnesti Thomat ClaHuoiH Senior JBirbal^ of 6t MnS 

though firat fouaed bsr tlie caU of Imhiown 9000 doTotod hla wholo 
heart and soul to the cause of injured humanity. The higher of 
the two prizes was assigned to his Dissertation. And almost 
from that moment) this righteous man— oot surpassed by How- 
ard in the active zeal and personal labpvrs of phitonthrgpyi-^be^ 
came the indeiktigabte apoadei thfoitgb trti report ttd good re* 
poity of iMe oMUhm emphaticallf lo cilM} tffl aC togths to 
wfttk Ihe poet*a koguage) the tal boaom of this omftiy IM^ 
been cleaoaod of the mott peiikNia 9l«iiF that ever we i g h e d open 

the heart. For the academical institution here celebmted 1 \\ onld 
not claim more praise than is justly due to it : but to thai institu- 
tion ultimately, not less than- to any single cause whatever, is it 
too ittocli Id atUibQte, un<ter heaven, one of the most glorious tri- 
tmipha«(w<4Mrfnodb]rtiMpriiidp]oof good over the prioiei^ 
ofonl?«» 

It la tiM to conclude thfo kmg and digreswrto letter : and yet 
hi joatice to the memory of Palef) it may be right before conchid^ 

ing,to state, for ilic silencing of cavillers, since such are abroad, that 
neither in the Dissertation nor in the notes is there one word or 
sentiment unfavourable to n^ligion or to morality, but the strictest 
and most eameat regard to the interests of both. Of Epicurus's 
philoaophyi ofoa when rightly and candidly onderatood, he is only 
theodvoeatoi eiii(*r«aMr,a« pt^c'iMR^ The 
Obteimor k perfectly fioo ftom omy thuig connected wkh the 
worsOand vulgar sense of the wordEplearean> which now meana 
nothing but voluptuous, and selfish, and base. One of his most 
powerful attacks on tlve Sloick code of morals turns on its allowing 
pronnscuous concubinage, the bane of personal virtue, of gener- 
ous aSecuaa, of domestick and social happiness. This part of the 

• Tlic long- battle and the tinai tnumph have lioth been recorded with 
ftpostulick simplicity, as far AS regards himself, by Mr. Clarkson in his 
History of the Abolitioik. 
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Ebii^ b ifiy TO% of file writer of tiiM cbipt^ 

reprolNition of Hie Stoick dogmas ni'fimnir of suidde I should 
hardly now mention, but through you to remind those whom it 
may concei-n, that a very masterly sermon of Paley's against sui- 
cide is somewhere in existoDce which ought not to be lost to the 
world. • 

There isin admiied seateoceef Locke»* widdi Palef mmt 
iunrelMMliboiiglfiii Mt iiiiiid» when he wroos the fidknringpeni- 
grmph whkh conclihles hb DIsBenatkni. 

Dhixit aliqiiiiido ReHgio at jus auetof est Dmu, 
Veritas, cu'jus ^nia est. /elicitaf.. Rcligio aiiquando iUuxit qux 
Stose paradoxon in principiis verc Lpicureis fundari vbluit. Suf- 
ficit ad Iciicitatem virlus, virtutis tamen finis est feUcitas. Stabile 
denique quiddara est in quo pedem figamus,patelc|ii» nil veterem 
potoiste dlicipfinuD, nil non perieciste Chiistlanam. 

« At length the dij spring Ihm en high hath viAed OS wi^ « 
lettgioa which has CM fait its mukatf inak far its mtuter^ and 
hapfdnen ibr Its end$ a religion wluch en prindples truly Epicu* 
ran etIahBshes the Stoick paradox of the sufikiency of riitue. 
Virlue alone is now sufficient to secure our happiness in thi.> 
world ; and yet happiness in another Avorld is the proper end and 
motive of all virtue which is practised in this. We have at last» 
therefore a foundation on which we may rest and build in safety : 
and as it is certauif that bf the doctrines of ancient philoaopby iittle 
er nothing was done Ibr tiie good of manldndy so it is eqnaHj eor- 
tam that nothing lias been left undone fer it lij chrisdanity." 

In this same belief) I bid jou brewell for tlie present ; and 
subscribe myselfi 

Dear Sir, 

Your icdtiiful and aifectionate ft lend, 

Q. V. 

8ih December, 1803. 

* Alluding to the New Testament he says, " It has God fi>r its author » 
talvation for its end: and truth without any mixture of errour, for its 
matter.** 

Letter to the Rev. Riehard Koig, 35th Aug. 1703.^Loeke*s Works, 
vol. X. p. 306. 
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EXISTENCE AND ATTRIBUTES 

THE DEITY. 

eOLLXCTBD raOM THS APPKARANCES UP NA'J VK£. 



BV W ILLIAAI PALEY, D. D. 

AECHOBAGOlf OF CARLtSLfi. 



90 m MMooMiu Aim near KKvnitto 

SHUTE BARRINGTON, LL. D. 

LOBD BraHOP OF DURHAM. 



MT lord; 

T HE luUowiiij^- W uik was undertaken ui \ our 
i^ordship's recommendation, and, amongst other motives, for the 
purpose of making the most acceptable return that 1 coukli for 
m g^mt and importtiit benefit cwferrcd opoa Mew 

U maf ht Mmcce— fjT) yet not perfaape quite impertinent, to 
alate to joiir Locdshipy and to the reader>the aereral indncemenls 
that have led me once more to the presa. ' The frToor of my fint 
and ever-honoured Fuiron had pul lue in j>osscssion of so liberal u 
provision in tho Church, as abundantly to satisfy my wants, and 
much to exceed my preteusiona. Your Lordship's munificence, 
In ooojonctioD witb that of aoam other ezceUent Prelates, who 
ic p gded ny lerricea with the partiality witfa which your Lordship 
was pleased to oomider them» bath since placed me in eedesi* 
aaticd tttnadona, moie than adequate to efery object of reasonable 
ambition. In the mean time, a weak, and, of late, a painful state 
of health, deprived me of the power of discharpinr^ the duties of 
my station, in a manner at all suitable, either to my sense of those 
duties, or to my most anxious wishes concerning them« My in* 
ihiii^ for the pobick fonctiena of my profeasioD, amongst other 
conseqiiMKei} left me mnchat leiaoie. That leisure waa not to 
be lost. It waa only In my study that I could repair my deficien- 
cies in the church. It was only through the press that I could 
speak. These circumsianccs entitled your Lordship in particu- 
lar to call upon me for tiie only species of exertion of which I 
was capable, and disposed mc without hesitation to obey the call 
in the best manner that I could. In the choice of a subjectf I had 
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i]o place left for doubt : in saving 'which, I do not so much lefer^ 
cither to the supreme Importance of tlie subjecti or to any seep* 
ticism concerning it with which the present times aie cfaargedi as 
I do to its connexion with the subjects treated of in my former 

publications. The follow ing discussion alone was wanted to 
make up niy works into a system : in which workb, such as ihey 
are, the puhlick have now before thcnh the evidences of natural 
religion, the evidences of revealed religion, and an account of the 
duties that result from both. It is of small importancoi that thef 
have been written In an orderi the veiy roTerse of that in wliick 
they ought to be read. I commend therefore the present volume 
to your Lordship's pix>tection, not only as, in all probability, my 
last labour, but as the completion of a regular aiid uumpreheasive 
design. 

Hitherto, my Lord, I iiave been speaking of myself and not of 
my Patron. Your Lordship wants not the testimony of a dedica* 
tion ; nor any testimony from me : I consult therefore the im- 
pulse of my own mind alone when I declare, that in no respect 

has my Intercourse with your Lordship been more gratifying to 

twt'y ihtiii in the opporluniiies, which it has afTordcd me, of ob- 
sci viiig your earnest, active, and unwearied solicitude, for the 
advancement of substantial Christianity i a solicitude, neverthe- 
less, accompanied with that candour of mind, which suiTers no 
subordinate differences of opinion, when there is a coincidence 
in the main intention and object, to produce any alienation of tSf 
teem, or diminution of fevour. It b fortunate for a country, and 
honourable to its government, >?hen qualities and dispositions like 
these are placed in high and influencing^ stations. Such is tlic 
sincere judgment which I have formed of your Lordship's char- 
acter, and of its publick value : my personal obligations I can 
never forget. Under a due sense of both these conudemtloiiSi I 
beg leave to subscribe myself with great respect and gratitudcb 

My Loud, 

Your Lordsiiip's faithful 

And most devoted servant, 

BtMhofi Wrarmouthf WILLIAM PALEY. 

Jtf/y, 1803. 
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NATURAL THEOLOGY ; 

OB, 

£yi0BMCB9 OP TBB BUSTBKCB iOflD ATTBIBimS OF 

THE DEITY. 
€HAPT£R I. 

STATE OF THB ARQUMEKT. 

In ciossinfi^ a heath, suppose I pitched my foot against ft 
itone^ and were asked how the stone came to be there, I 
might poBdibly answer^ that for any thing I knew to the 
eontrary, it had Iain there forever ; nor would it perliapft 
be very easy to shew the absurdity of this answer. But sup- 
pose I bad found a luatch upon the ground, and it should 
be enquired how the watch happened to be in that place, I 
should hardly thinlL of die answer wliich I had before given* 
fliaty for any thing I knew, die watch might have always 
been diere* Tet, why should not this answer serve for 
die watch, as well as for the stone ? Why is it not as ad- 
missible in the second case, as in the first I For this rea- 

■ Son, and for no other, viz. that, when we come to inspect 
' die watch, we perceive (what we could not discover in the 
stone) that its several parts are framed and put togedwT 
for a purpose, e, g. that they are so formed and adjusted 

. as to produce motion, and that motion so regulated as to 
point out the hour of die day ; diat, if die several parts 
had been diierendy shaped fipom what diey are, of a dif« 
fcrcnt size from what they are, or placed 4iftcr any oUier 
Vol. I. 2 
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fluumer, or in any other orderi than that in which they are 
placed^ eidier no motion at all would have been carried on 
in die machine, or none which would have answered die 

use that is now served by it. To reckon up a lew of the 
plaineat of these parts, and of their offices, all tending to 
one result : We see a cyiindricai box, containing a coiled 
elasdck spring, which, by its endeavour to relax itself, turns 
round die box. We next observe a flexible chain (ardfic- 
ially wrought for the sake of flexure) communicating the 
acdon of the spring from the box to the fusee. We then 
find a series of wheels, the teeth of which catch in, and a^ 
ply to each odier, conducting the motion from die fusee 
to the balance, and Irom the balance to the pointer ,* and 
at the same time, by the size and shape of those wheels, so 
regulating that motion, as to terminate in causing an index, 
by an equable and measured progression, to pass over a 
given space in a given time. We take 'notice that the 
wheels are made of brass, in order to keep them from rust ; 
the springs of steel, no other metal being so dastick ; that 
over die hot of the watch there is placed a glass, m mate- 
ria! employed in no other part of the work, but, in die room 
of which, if there had been any other than a transparent 
substance, the hour could not be seen without opeaing the 
case* This mechanism being observed (it requires indeed 
foi examination of the instrument, and periiaps some previ- 
ous knowledge of the subject, to perceive and understand 
it ; but being once, as wc have said, obhcrvcd and under- 
stood,) the inference, we think, is inevitable ; that the watch 
must have had a maker ; that there must have existed, at 
some time and at some place or other, an artificer or arti- 
ficers who formed it for the purpose which wc imd it actu- 
ally to answer ; who comprehended its construction, and 
designed its use. 
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L Nor would it| I vpprtheod^ weaken the condosioiit 

t tfaisit we had never seen a watch made ; that we liad nev^ 
er kno^vn an artist capable of making one : that we were 
altogether incapable of executing such a piece of workman- 
ship ourselves, or of understanding in wiiat manner it was 
performed : all this being no more than what is true of 
some exquisite remains of ancient art, of some lost arts, 
and, to the j^cneralit^- of mankind, oi the more curious pro- 
ductions of modem manufacture. Does one man in a mill- 
ion know how oval frames are turned I Ignorance of this 
kind exalts our opinion of the unseen and unknown artist's 
skin, if he' be unseen and unknown, but raises no doubt in 
our minds of the existence and agency of such an artist, at 
some former time, and in some place or other. Nor can 
I perceive that it varieaat all the inferencet whedier the 
question arise concerning a human agent, or concerning aa 
agent of a different species, or an agent possessing^ in some 
respects, a different nature. 

II. Neither, secondly, would it invalidate our conclu- 
sion, that the wMch sometimes went wrong, or that it sel- 
dom went exactfy n^jbiL The purpose of die mactdneiy, 
the design, and the designer, might be evident, and in die 
case supposed would be evident, in whatever way we ac- 
counted for the irregularity of the movement, or wiiether 
we could account for it or not* It is not necessary that a 
machine be perfect, in order to shew widi what design it 
was made : still less necessar}^, where the only question is, 
whether it were made with any design at all. 

IIL Nor, thirdly, would it bring any uncertainty into 
the argument, if there were a few parts of die watdi, con- 
ceming wluch we could not discover, or had not yet discov- 
ered, in what manner they conduced to the general effect ; 
or even some parts, concerning which we could not ascer- 
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lain, whether ^ley conduced to thet effect In way numner 
whetever* Per, as to fimt bnuch of the caee i if, b^* 

the loss, or disorder, or decay of the parts in question, the 
movt uient of the watch were found in fact to be stopped* 
or diaturbedy or retaided, no doubt would remain in our 
minds as to the utility or intentiob of tliese parts* aMioug^ 
we should he unable to inyesdgale the manner aeooi^ng^ 
to which, or the connection bv which, the ultimate effect 
depended upon their action or assistance : and the more 
complex is the machine, the mote likely is this obscurity 
to ariae* Then* as to the second thing supposed, nameiyv 
that there were parts which might be spared without pre- 
judice to the movement of the watch, and that we had prov- 
ed tiiis by experiment i these superfluous parts* even If we 
were completely assured that tiiey were such* would not 
vacate the reasoning which we had instituted concerning^ 
oilier parts. The indication of conirivance remained, with 
respect to them, nearly as it was before. 

IV* Nor* fourthly would any man in his senses think 
the existence of the watch* with its various machinery, ae^ 
counted for, by bein^ told diat it was one out of possible 
combinations of material forms ; tliat whatever he had 
found in the place where he found the watch* must have 
eootained some tnleraal configuration or otfier i and that 
this configuration might be the stfuctnre now eidiibited* 
viz. oi the works of a wiuoh, as well as a different structure. 

V« Nor ftithly, would it yield his enquiry more satis- 
&ction to be answered* that there existed in things a prin<* 
ciple of order* which had disposed the parta of the waSch 
into their present form and situation. He never knew a 
watch made by the principle of order ; nor can he even 
form to himself an idea of what is meant by a principle of 
inrder* distinct fnmi the inteltigence of ^ Wltch-mahcr* 
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VI* SuBtUy, lie would be sutpriaed to hear, lluifc lihe 
mechamtm of llie watch was no proof of coatrivance, only 

a motive to induce the mind to think so ; 

VII* And not less surprised to be ixiformed, that the 
watch m his hand was nothing more than the result of the 
laws of metal&c natiure* It is a perversion of langoage to 
assign any law, as die efieient, openlrrey eanse of any 
thin^. A law presupposes an agent ; for it is only the 
mode, according to which an agent proceeds : it implies a 
power I fur is is the order, aceotdhig to whioh that power 
acta. Wkhout diis agent, widiout this power, whieh ai« 
both distinct from itself, the law does nothing ; is nothing* 
The expression, ^ the law of metallic nature,'^ may sound 
strange and harsh to a philosophkk ear, but it seems quite 
as justifiaUe as soeae ddiers whieh are more familiar to 
hfan, such, as ^ the law of vegetable nature,'' ^ die kw of 
animal nature," or indeed as the law (jf nLiture" in gene- 
ral, whin assigned as the cause of phenomena, in exclu- 
sion <ii agency and power j or when it is substituted into 
die place of these. 

VIII. Neither, lastly, would our observer be driven out 
of his conclusion, or £rom his confidence in its truth, by 
being told that he knew nothing at att about the matter. 
He knows enough for his argument. He knows die udk 
ity of the end : he knows the subserviency and adaptaden 
of the means to the end. These points beinc^ known, his 
ignorance of other points, his doubts concerning other 
points, allect not die certamty of his reaaoning. The con* 
sMusness of knowmg litde, need not beget a cBstrastof 
that which he docs know* 
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CHAPTER H. , 

STATE OF TIIE ARGUMENT CONTiXLTiD. 

Suppose, in the next pkice, that the person, who found 
the watch, should after some time discover, that, in addi* 
ticn to aU the properties which he had hitherto observed in 
Uf H possess ed die unexpected property of prodocing, m 
the ooorBe of its movement, taodier wateh like ttsdf ; (the 
tiling is conceivable ;) that it contained witliin it a mechan- 
jsaiy a system of parts, a mould for instance, or a complex 
adjustment of laths, files, and other tools, cvideady and 
separately calculated for this purpose; let us inquire, 
what effect oug^t such a discovery: to have upon hb for- 
xner conclusion ? 

I. The first effect would be to increase his 'admiration 
of the contrivance, and his conviction of die consuaunate 
skill of the contriver. Whether he regarded the object 
of the contrivance, the distinct apparatus, tlic iutricatu, yet 
in many parts intelligible, mechanism by which it was car<» 
ried on, he would perceive, in this new observation, no-' 
diing but an additional reason finr doing what he had al- 
ready done ; for referring the construcdon of die watch 
to design, and to supreme art. If that construction with- 
out this property, or, wliich is the same thing, before this 
property had been noticed, proved intention and art to 
have been employed about it ; still more strong would the 
proof appear, when he came to the knowledge of this fur- 
dier property, the crown and perfection of all the rest, 

II. He would reflect, that though the watch before him 
were, tit »me saute^ the maker of the watch, which was 
fabricated in the course of its movements, yet it was in a 
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very different sense from that, in wliich a earpenter, for 

instance, is the maker of a chair ; the author of its contriv- 
ance, the cause of the relation of its parts to their use* 
With respect to these, the first watch was no cause at all 
to the second : in no such sense as this was it ihe audior 
of the constitution and order, either of the parts which the 
new watch contained, or of the parts by the aid and instru- 
mentality of which it was produced* We mi^t possiUy 
any, but with g^eat latitude of expreasiont that a stream of 
watnr ground com : but no latitude of expression would 
allow us to say, no stretch of conjecture could lead us to 
think, that the stream of water built the mill, though it 
were loo ancioit fiir us to know who the buihler was* 
What the streans of water does in the afiur b neidher 
more nor less llian Ais : by die api^calion of an umnteOt* 
gent impulse to a mechanism previously arranged, arrang- 
ed independendy of it, and arranged by intelligence, an 
cfect is produced, viz* the com is ground* But the effect 
resuha fixnn the arrangement* Hie foiive of die stream 
cannot be said to be tlic cause or author of the effect, still 
less of the arrangement* Understanding and plan in the 
fonnation of the mill were not the less neceaaaty, for uof 
share which the water has m grindmg tiie com : yet » 
this share the same, as that which the watdi would have 
contributed to the production of the new watch, upon the 
supposition assumed in the last section. Therefore, 

III* Though it be now no longer probable, that the indt» 
vUnal walch, wlMi our obseirver hnd found, was made Im* 
mediately by the hand of an artificer, yet doth not this al- 
teration in any wise affect the inference, tliat an artificer 
had been originally employed and conconed in the produce 
tkxL The argumeaft from design vemams as it was» 
Marks of design and contrivance are no more ac« 
counted fur now tiian they were before* la tlie same 
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We may ftsk f»r ^ emte of di« eelmir of • body, of tto 

hardness, ol its heat ; and thLse causes may he all differ* 
cat. Wo are now asking for the cause of that subservkm- 
cy to an nae, thM relation to in end^ which we hare re* 
marked in the watdi belbre as, Kb aMwer is given t6 
this question by telling us that a preceding watch produc* 
ed iu There cannot be design without a designer i con* 
irivnee without a cootriveri order without choice; ai« 
nngmient, widioiit any thing eapalile of anmiging ; anb^ 
aenriency and veladon to a purpose, whlKNtl that whkk 
(X)uid intend a purpose; means suitable to an end, and ex- 
ecuting their o&ce in acconiphshing that end, without the 
end everhaxring been coBdemplated) er llie neana aceom- 
modated to k» Amagematty ^poaMen of paiti« tttb^ 
eefrienc^ of fnaans to an end, mIi^oii of hiiti unnaitti to 
an use, imply the presence of intelligence ;ind mind. No 
one, therefore, «an rationally believe, that the insensible^ 
inanimate watch, from which the wMch before us bsued^ 
was the proper cause of the mechanism we so much admfre 
in it} could be truly said to have constructed the instru- 
ment, disposed its parts, a&signed their oihcc, determined 
their orders action, and mntual deptndency, oombiaed 
their several motions into one result, and thai tdso a reank 
c o nnected with the utilities of other beings. Ail diese 
properties, therefore, are as much unaccounted for as they 
were before. 

iV. Nor » any Mag gefaied by vunnhig die diftcnky 
fimher back, L e. by supposing the watch belbrs us te 
have been produced by another watch, that from a former, 
and so on indefinitely. Our going back ever so far brings 
us no nearer to the least degree of satis&ction upon the 
aid>ject. Contrivance b still miaccounted Ibr. We stffi 
ttaat a coatrivow A designing mind is neither supplied 
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• by liuM tuppottdoB, unr diipcincd with. If tbe diffienlty 
were dlndnithed further we went back, by going back 

indefinitely we might exhaust it. And this is the only 
case to which thU sort of reasoning applies* Where there 
b a tendency^ or, as we ioereaae the niunber of teniu, & 
continiial approach towards a limits ihere^ by suppoemg 
the number of terma to be what is caOed mfinite, we mmy 

conceive the liiiiit to be attained : but where there is no 
such tendency or approach, nothing is effected by lengt^*' 
aning^ series* There is no chfferoice as to diepoiiitai 
quesdoOf (whatever there may be as to many points) be> 
tween one series and anodier i between a series which ia 
finite, aiid u series which is infinite. A chain composed 
oi an infinite number of links can no more support itself, 
than a chain composed of a finite number of links* And 
of thb we are assured, (though we never can have- tried 
the ezperiasent) because, by increasing the number of linka» 
from ten for instance to a hundred, from a hundred to a 
tliousand, &c. we make not the smallest approach, we ob- 
serve not the smallest tendenq^, towards self-support* 
.There is no difference in this respect (yet there , may be m 
great difference in several respects) between a chain of a 
greater or less length, between one chain and another, be- 
tween one that is finite and one that is infinite. 1 his 
very much resembles the case before us. The machine, 
wliich we are inspecting, deoMnstraAes, by its oonstructiofi^ 
contrivance and design. Contrivance must have had a con- 
^ trivcr ; design, a designer ; whether the machine immedi- 
V ately proceeded from another machine, or not. That cir- 
cumstance alters not the case. That other machine may, 
in like manner, have proceeded from a former machine : 
nor does that alter the case : contrivance must have had a 
contriver. That former one from one preceding it : no al- 
teration still : a contriver is still necessary* No tendency 
Vol. . L 3 
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is perceived, no approadi towntb a dimlnutioii of this 

cessity. It is the same with any and ever}' succesbion of 
these machines ; a succession of ten, of a hundred, of a 
thousand ; with one series as with another i a series which 
is finite, as with a series which is infinite* In whatever 
other respects they nay <fiiler, in diis they do not. In att 
equally, contrivance and desi?>ii are unaccounted for. 

The question is not simply. How came tlie hrst watch 
into existence ? which question, it may be pretended, is 
done away by supposing die series of watches thus produ* 
ced from one another to have been infinite, and consequent^ 
!y tohuve had no sueh firsts for which it was necessray to 
provide a cause. 'I his, perhaps, would have been nearly the 
State of the question, if nothing had been before us but an 
tinorganized, unmechanixed substance, without marlc xnt in- 
dication of contrivance. It might be difficult to shew that 
such substance could not have exisied from etemitv, either 
in succession (if it were possible, which I think it is not, 
ibr imorganized bodies to spring from one another,) or by 
individual perpetuity. But that is not the question now* 
"To suppose it to be so, is to suppose that it made no dif- 
ference whetlier we hud found a watch or a stone. As it 
is, the metaphysicks of that question have no place ; for, in 
the watch which We are examining, are seen contrivance, 
design ; an end, a purpose ; means for the end, adaptation 
to the purpose. And the question, which irresistibly 
presses upon our tlioughts, is, whence this contrivance and 
design I The thing required is the intending mind, tiie 
adapting hand, the intelligence by which that hand was di- 
rected. TTiis question, this demand, is not shaken off by 
Increasing a number or succes:>ion of substances, destitute 
of these properties ; nor the more, by increasing that num- 
ber to infinity. If it be said, that, upon the supposition of 
one watch being produced from another in the course of 
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oUmtV movemoBlm mi by mccas of the nuKhankm 
within it, we haye a cause finr the watch in my hand* viz» 

the watch iiom which it proceeded, I deny, that, for the 
desig:n, the contrivaxiqe, t}ie suitableness of means to an 
tnd, the adaptation of instruments to an use (all which we 
discovered in the w^tch,) we have any cause whatever* It 
is in VMn, therefore, to assign a series of such causes, or to 
aUege that a series may be carried back to infinit}'' ; for I 
do not admit that we have any cause at all of the phaenom* 
ena, still less any s|)ries of causes either finite or infinite* 
Here is contrivance, but no contriver : proofs of design^ 
but no designer. 

V. Our observer would further also reflect, that die 
' maker of the watch before him was, in truth and reality, 
the maker of every watch produced from it ; there being 
no difference (except that the latter manifests amore exquisite 

fikill) between the making of another watch with his own 
bands by the mediation of hies, laths, chisels, &c, and the 
disposing, fixing, and inserting of these instruments, or of 
others equivalent to them, in the body of the watch already 
^lade, in such a manner as to form a new watch in the 
course of the nio\ cments which he had given to the old 
one. It is only working by one set of tools, instead of 
anocher* 

The conclusion which the fir^i examimttion of the watch, 

of its wuik.s, construction, and movement suggested, was, 
that it n»ust have had, for the cause and author of tliat 
construction, an artificer, who understood its mechanism, 
and designed its use* This conclusion is in^ncible* A 
second examination presents us with a new discovery* The 
watch is found, in the course of its movenient, to produce 
another watch similar to itself : and not only so, but we 
perceive in it a ^ntem of oiganization, sqiarately calcular 
ted Ibr Aat purpose* What effect would this discovety 
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hKvty orought it to Imtc, upon cur fonnermlereDce^ What, 

as hath already been said, but to increase, beyond measure, 
our admiration of the skill, which had been employed in 
the formation of such a machine I Or shall it, instead of 
all at once turn us round to an opposite oondusioii, 
▼iz. that no art or skill whatever has been concerned in 
the business, although all other e^ idciiccs of art and skill 
remain as they were, and this last and supreme piece of 
art be now added to the rest ? Can this be maintained 
without absurdity i Yet this is atheism* 

CHAPTER m. 

APPUCATION OF TUL ARGUMENT. 

T HIS is atheism : for every inditaiion of contrivance, 
every manifestation of design which existed in tlie watch, 
exists in the works of nature ; with the difference, on the 
side of nature, of being greater and more« and that in a 
degree which exceeds all computation* I mean that the 
contrivances of nature surpass die contrivances of art in 
the complexit}^, subtlety, and curiosity of the mechanism ; 
and still more, if possible, do they go beyond them in num- 
ber and variety : yet, in a multitude of cases, are not less 
evidently mechanical, not less evidently contrivances, not 
less evidendy accommodated to their end, or suited to their 
office, than are the most perfect productions of human 
Ingenuity* 

I know no better method of introdudng so large a sub- 
ject, than that of comparing a single thing with a single 

thiui^y ; an eye, for t xaraple, with a tckscope. As far as 
the examination of the instrument goes, there is precisely 
the same proof that the eye was made for vision, as there 
is that the telescoj^ was made for assisting h». They are 
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made upon tlie tame principlca i both being adjusted to 
the lanrt by wbich the tnmtimfleioii and refraction of raya 

of light are regulated. 1 speak not of the origin of the 
laws themselves ; but, such laws being fixed, the construe* 
tion, in both cases, is ada{itcd to them. For instance i 
these lawf require, in order to produce the same effect, 
that ^ rays of light, in passing from water into the eye, 
should be refracted by a more convex surface, tlian when 
It passes out of air into the eye. Accordingly we find, 
that the eye of a fish, in that part of it called the crystalline 
lens, is much rounder than the eye of terrestrial animals* 
What plainer manifestation of design can there be than 
this difference ? What could a mathematical instrument* 
maker have done more, to shew his knowledge of his prin- 
ciple, his application of that knowledge, his suiting of his 
means to his end ; I will not say to display the compass 
or ezceUence of his skill and art, for in these all compari- 
son is iiuU corous, but to testify counsel, choice, consider- 
ation, purpose I 

To some it may iq^pear a difference sufficient to destroy 
aB similitude between the eye and the telescope, diat the 
one is a perceiving organ, the other an nnperceiving instru- 
ment. The fact is, tiiat they are both instruments. And, 
as to the mechanism, at least as to mechanism being emr 
ployed, and even as to the kind of it, this circumstance va- 
ries not the analogy aft alL For observe, what the consti- 
tution of the eye is. It is necessary, in order to produce 
distinct vision, that an image or picture oi die object be 
~ formed at the bottom of the eye. Whence this necessity 
arises, or how die picture is connected with the sensation, 
or contributea to it, it may be difficult, nay we will con- 
fess, if you please, impossible for us to search out.— But 
the present question is not concerned in the inqair}-. It 
may be tm, that, in this, and in other instances, we trace 
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mecbanical €<Himvance a certain way ; and that then im 
cone to somBtlung which b not aechanical» or which b 
sDflcnitablc* But this affisctt not tht certainty of our in* 

vestigation, as iai as \vc have gone. Tlic difference be- 
tween an animal and an automatick statue consists in tbisy 
^that, in the animal, we trace the mechanii m to a certain 
pointy and then we are atopped ; either the mechaniam be- 
coming too tttbtile for our diacemment) or something else 
beside the known laws oi mechanism takini^ phice ; where- 
as, in tfie automaton, ibr the comparatively lew motions of 
which It is capable, we trace the mechanism throughout* 
But, up to the limit, the reasoning is aa clear and certun 
in the one case as in the other. In the example before us, it 
is a matter of certainty, because it is a matter w hich expe- 
rience and observation demonstrate, that the formation of 
an image at the bottom of the eye is necessary to perfect 
vision* The image itself can be shown. Whatever affecu 
tlie distinctness of the image, affects tlie dibtinctness of O-e 
vision* The formation then of such an image being nc- 
cessaiy (no matter how,) to the sense of sight, and to the 
exercise of that sense, the apparatus by wluch it is formed 
is constructed and put together, not only with infinitely 
more art, but uj>on tlic self-same principles of art, as in 
the telescope or the camera obscura. The perception aris- 
ing fxom the image may be laid out of the question i for 
Uie producdon of the image these are instruments of the 
same kind. The end is the same ; the means are the 
same. The purpose in both is alike; the contrivancL lor 
accomplishing that purpose is in both alike. The lenses 
of the telescope and the humours of the eye bear a com- 
plete resemblance to one another, in their figure, their po- 
sition, and in their power over the rays of light, viz. in 
bringing each pencil to a point at the right distance from 
the lens | namely, in the eye, at the exact pUce where die 
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nenibraiie is spmd to receive iu How it sC potsiblei im^ 
<ler cimuiisiMieet of eodi doee dfinitf, md under^e ope- 
ration of equal evidence, to exclude conti i\ ance from the 
one, yet to acknowledge the proof of contrivance having 
fieen employed, as the plainest and dearest of aU proposio 
tions In the other f 

The resemblance between the two cases is sdD more ac- 
curate, and obtains in more points than we have yet rcpre- 
aentedf or than we are, on the first view of the subje&y 
aware of* In daoptrick telescopes tiiere is an impeifectioK 
of this nature. Pencils of light, in passing through glass 
lenses, are separated hUd cliflferent colours, thereby tinging 
the object, especially the edges of it, as if it were viewed 
through a piism«— To correct this inconvenience had been 
long a desideratam in the art* At last it came into the 
mind of a sagacious optician, to inquire how this matter 
was managed in the eye ; in wiiich there was exactly the 
aaoM difficulQr to contend with, as in the telescope. Hia 
observadon taught him, that, in the eye, the evil was cured 
fsf combining lenses composed of different substances, 
i. e. of substances which possessed different refracting 
powers. Our artist borrowed thence his hint ; and pro- 
duced a correction of the defect by imitating, in glasses 
made from different materials, the effects of the different 
humours through which the rays of light pass before they 
reach the bottom of the eye. Could this be in the eye 
without purpose, which suggested to the optician the only 
effectual means of attaining that purpose ? 

But further ; there are other points, not so much per* 
haps of strict resemblance bctvvccii the two, U6 oi supcriu- 
lity of the eye over the telescope ; yet of a superiority 
which, being founded in the laws that regulate both, maj 
furnish topicks of fair and just comparison* TWo things 
were wanted to the eye, which were not wantedi at least in 
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the same degree^ to tke tekaoofe I and these woie the idty 
tntioii of the orgm, int, tn dilferait degrees of light I md* 
secondly, to the vast diversity of distance aft which objects 

arc viewed by the naked c^'e, viz. from a few inches to as 
many miks. These di&culties present not themselves to 
tile maker of the telescope* He wasits att the light lie can 
get } and he never direecs his Instrament to objects near at 
•hand. In the eye, both these cases were to be provided 
fori and for the purpose oi providing for them a subtile 
and appropriate mechaidsm is ntrodttccd. 

L In Older to exclude excess o£l%ht» when it is exoessivei 
and to render objects visftle «mder obscurer degrees of it» 
when no more can be li:ui : the hole or aperture in the eye, 
through which the light enters, is so formed, as to contract 
or dilate itself for the purpose of admitting a greater or less 
number of rajm at the same time* The chamber of the 
eye is a camera obscuia, which, when tlu light is too 
small, can enlarge its opening ; when too strong, can again 
contract it } and diat without any other assistance than 
.that of its own exquisite machinery* It is further siso, in 
the human subject, to be observed, that this hole in the 
eye, which we call the pupil, under all its dilTercnt dimen- 
sions, retains its exact circular shape. This is a structure 
extremely artificial* Let an artist only try to execute the 
same* He will find that his threads and strings nnist be 
disposed with great consideration and contrivance, to make 
a circle, which shall continually change its diameter, yet 
preserve its form. This is done in the e) e by an applica- 
tion of fibres, t* e. of strings, similar, in their poshion and 
action^ to what an artist wonld and must employ, if he had 
the same piece of workmanship to perform. 

II. The second difficulty which has been stated was 
the suiting of .the same organ to the perception of objects 
that lie near at hand, within a few inchea, we will su^oie. 
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of tytj and of object! which are placed al a conti- 
dcnble distance from it, that» for example, of aa iniiny for* 
longs (I speak m both cases of the distance at which dis- 
tinct vision can he cxcrcibi:d.) Now this, according to 
the principles of opticks, that is, according to the Jaws by 
which the tnmsmission of light is regulated, (and these 
laws are fixed,) could not be done, without the organ it« 
self undergoing an alteration, and receiving an adjustment, 
that might correspond with the exigency of the case, that 
is to say, with the different inclination to one another un- 
der which the rays of light reached it. Rays issuing from 
points placed at a small distance Irom the eye, and which 
consequendy must enter the eye in a spreading or diverg* 
ing order, cannot, by the same optical instrument in the 
same state, be brought to a point, i. e« be made to form an 
image, in the same place with rays proceeding from ob- 
jects situated at a much greater distance, and which rays 
arrive at die eye in directions nearly, and physically speak- 
ing, parallel. It requires a rounder lens to do it. The 
point of concourse behind the lens must fall critically 
upon the retina, or the vision is confused; yet, other 
things remmning the same, this point, by the immutap 
ble properties of light, is carried furdier back, when 
the rays proceed from a near object, than when they 
are sent from one that is remote. A person, who was 
using an optical instrument, would manage dus matter 
by changing, as the occasion reqmred, his lens or his 
telescope ; or by adjusting the instance of his glasses with 
his hand or his screw : but how is it to be managed 
in the eye ? What the alteration was, or in what part of 
the eye it took place, or by what means it was effected (for 
if the known laws which govern the refraction of lij^t be 
maintuned, some alteration in the state of the organ there 
must be,) had long formed a subject of inquiry and con; 
Vol. I. 4 
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jecture. The change, though sufiicicnt for tiic purpose, is 
to minute u tQ elude ordinary observatioiu Some very 
lale cteov^eSf deduced from a laborious and most accu* 

•aem at length to have flscertamed die mechanical altera^ 
tion which the parts of the eye undergo. It is found, that 
by the action of certain muscles, called the straight mus- 
cicif and wktoh action it the most advantageous that could 
be iiHi%iaiulfoi liia puipoee— -it b found, I say, that, when- 
ever tha eye it Erected to a netr object, dwee changet are 
produced in it at the same time, all severally contributing 
to the adjustment required. The cornea, or outermost 
CMt of the qre, b rcBdered more round and prominent ; 
iht ciyttalUne lent underneath b pushed forward t and 
llie aut of vition, at the depdi of the eye is caOed, is ehm- ' 

gated. These changes in the eye vary its power over the 
rays of light in such a manner and degree as to produce ex- 
actiy the effect which it wanted, viz. the formation of an 
image upon the retina^ whether the rays come to the eye 
in a state of divergency, which b the case when the object 
it near to the eye, or come parallel to one another, which 
is the case when the object is placed at a distance. Can 
any thing be more decisive of contrivance than this is I The 
motticcieclawt of optickt mutt have been known to the au- 
thor of a structure endowed with such a capacity of change* 
It b as though an optician, when he had a nearer object 
jto view, should rectify\\\% instrument by inittinpf in another 
glatSy at the same time drawing out also his tube to a dif- 
ferent length. 

OatSBVX a new-bom diild firtt lifting up its eye-lidt» 
What does the opening of the curtain discover? The an- 
terior part of two pellucid globes, which, when tliey come 
to be examined, are found to be constructed upon strict op- 
tical princtplet j the telf tame principles upon which we 
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ourselves construct optical instruments* We find them 
perfect for the purpose of forming an image fay refractioD; 
composed of parts executing different offices; one part 

having fulfilled its office upon the pencil of light, delivering 
it over to the action of another part ; that to a third, and 
so onward : the progressive action depending for its suc- 
cess upon die nicest and minutest adjustment of the puis 
[^concerned ; yet these parts so in fact adjusted as to pro* 
duce, not by a simple action or effect, but by a combination " 
of actions and effects, the result which is ultimately wantr 
ed* And forasmuch as this organ would have to operate 
under different circumstances, with strong degrees of light, 
and with weak degrees, upon near objetis, and upon re- 
mote ones, and these differences demanded, according to 
the laws by which the transmission of light is regulated, a 
corresponding diversity of structure; that the apcrtufe, 
for example, dirough which the light passes, should be 
larger or less ; the lenses roundtr or flatter, or lhat their 
distance from the tablet, upon which the picture is delin- 
eated, should be shortened or lengthened : this, I say, be* 
ing the case and die difficulty, to which the eye' was to be 
adapted, we find its several parts capable of being oeea- 
sionally changed, and a most artificial apparatus provided 
to produce that change. This is far beyond the common 
regulator of a watch, which requires the touch of n fioreign 
hand to set it ; but is not altogether unlllce Harrison'Si con- . 
trivance for making a watch regidate itself, by fnseithig 
within it a machinery', which, by the artful use of the dif- 
ferent expansion of metals, preserves the equability of the 
motion under all the various temperatures of heat and 
told in which the instrument may happen to be pbieed* 
The ingenuity of this last contrivance has been justly prais- 
ed. Shall, therefore, a structure which differs from it» 
duefty by aurpassing it, be accounted Ho contrivance' «k 
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all ^ or, if it he a contiivance, that it is without a con- 
triver ! 

But tlus, though much» is not the whole : by different 
species of animals the lacultf we are describing is posses- 
. aed in degrees suited to the different range of vision, which 

their mode of life, and of procuring their food, requires. 
Birds y for instance, in general, procure their food by means 
of their beak j and the distance between the eye and the 
. point of the beak being small, it becomes necessary that 
they should have the power of seeing very near objects 
distinctlv. On tin otlu r hand, from beini^ otu n elevated 
much above the ground, living in air, and moving through 
it with great velocity, they require, for their safety, as well 
as for assuting them in de8cr)'ing their prey, a power of 
seeing at a great distance ; a power, of which, in birds of 
rapine, surprising examples are given. The fact accord- 
ingly is, that two peculiarities are found in the eyes of 
birds, both tending toy!vf/|lale the change upon which di» 
ndjustment of the eye to diffierent distances depends. The 
one is a bony, yet, in most species, a flexible rim or lioop, 
surrounding the broadest part of the eye i which, confining 
Ae action of the muscles to that part, increases the effect 
of their lateral pressure upon the oib, by which pressure 
its axis is elcmgated for the purpose of looking at very 
near objects. The other is an additional muscle called 
the marsupium, to draw, on occasion, the crystalline 
lans ^opi, and so lit the same eye for the viewing of veij 
distant objects* By these means the eyes of birds can 
pass from one extreme to another of their scale of adjust- 
ment, wiUi more ease and readiness than the eyes oi other 
animals* • * 

. The ^es of ^9he9 also, compared with those of tenea- 
trial animals, exhibit certain dbtinctions of str&cture, adapt- 
ed to their state and clement. We have already observed 
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upon the figure of the crystallinL' compensating by its round- 
ness the density of the medium through which their light 
passes. To which we hatve to add, that the eyes of lidi, 
in their natoral and bidoleDt stale, appear to be adjusted to 
near objects, in Ais respect diSering from die human eye, 
as well as those of quadrupeds and birds. The ordinary 
shape of the fish's eye being in a much higher degree con- 
rex than that of land animals, a r j^ i^wH ipr M^ ^ diiference 
attends its muscular confomiatioQ, viz. that it is through^ 
out calculated for Jlattentn^ the eye. 

The tru also in the eyes of fish does not admit of con- 
traction. Tlus is a great difference, of which the probable 
reason is, diat die diminishad Kgfat in water w nerar too 
strong for the retnuu 

In the rf/, which has to work its head through sand and 
gravel, the roughest and harshest substances, there is placed 
before the eye, and^at some diataiiof from it, a tnnspavsnt, 
homey, convex case or covering, wluch, without obalmct- 
ing the sight, defends die organ. To such an animal, could 

any thing be more wanted, or more useful I 

Thus, in comparing the eyes of different kinds of animals, 
we see, in their lesemblances and distiacticns, one genenl 
plan laid down, and that pfam Taried with the Tsiyingexi* 
gencies to which it is to be applied* 

There is one property, however, comnion, I believe, to 
all eyes, at least to all which have been examined,* namely, 
' that dm opticl^neTTe enters the bottom of the eye, not in the^ 
centre or middle, but a litde on'one side ; not in the point 
where the axis of the eye m'eets the retina, but between 
that point and the nose.— The difference which this iiiakes 
is, diat no part of an object is unperceived by both eyes ^ 
die same ttnie* 

* 1 he eye uf tlic ieal or sea calf» I understand, is an exception. 
Mem. Acad. Paris, ir01,p. 133. 
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ineottsideriaii^ vkionaiBdiievcdlTilieiiie^ of an tin- 

age formed at the bottom of the eye, wc can never reflect 
without wonder upon the amallness, yet correjctnessy of the 
picture, the eubtilty of the touchi the fiacHBM of the lines. 
A Uuidtcepe of five or «ix e^iiflre leagues is brought into a 
space of half an inch diameter ; yet the multitude of objects 
which it contains are all preserved; are all discriminated 
in their magnitudes, poaittons, figures, colours. The pros- 
pect from Hanpstead-Hill is compressed into the compass 
of a six-pence, yet circumstantially represented. A stage 
coach travelling at its ordinary speed for half an hour, 
passes, in the eye, only over one-twelfth of an inch, yet is 
tfaia change of plaoe in the Image distincdy perceived 
. diroug^KHit its wikole piogreaa; lor it is only by means of 
diat perception that the motion of the coach itself is made 
sensible to the eye. If any thing can abate our admiration 
of the T^mallness of the visual tablet compared witli the OL" 
tcBl of visios, it is a reiectioM, which the view of nature 
leads ua, every hour, to make^ vlft. that in the hamla of 

the Creator, threat and little arc nothing. 

Sturmius held, that the examination of the eye was a 
cure for atheism. Beside that conformity to optical prin- 
ciples wiiich ks internal constitotioii displayS| and which 
alone aaatounts to a mamfisatation of inteHigetice having 
been exerted in its structure; beside diis, which forms, no 
doubt, the Ira/friog character of the organ, there is to be 
aeen, in evciy thing behmging to it and about it, an extra- 
oidinniy degree of care^ and akixte^ for its prcservadon, 
due, if we may so speak, Ho its value and Its tenderness* 
It is lodged in a strong, deep, bony socket, composed by 
the junction of seven different bones,^ hollowed out at 
their edges* In some few species, as that of the coatimon* 

• Hcislefj sect. 89. 
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the orbit is not bony throughout ; but whenever this 
is the case, the upper, which is the deficient part, is sup- 
plied by. a cartOaginous ligament: a substitutioik which 
shevB the same care* Within this socket it ia imbedded 
in fat, of an animal substances the best adapted both to its 
repose and motion. It is sheltered by the eyebrows, an 
arch of hair, which, like a thatched penthouse, prevents 
the sweat and moisture of the forehead from ranning down 
into it* 

But it is still better protected by its lid. Of the super- 
ficial parts of the animal frame I know none which, in its 
office and structure, is more deserving of attention than 
the eyelid* It delenda the eyt % it wipes it i it doaes it in 
sleep. Are there, in any worfc of art whatever, purposes 
more evident than those which this organ fulfils ; or an ap- 
paratus for executing those purposes more intelligible, 
more iqppropriale, or more mechamcal I If it be overlo<died 
by the observer of nature, it can only be became it ia obvi- 
ous and familiar. This is a tendency to be guarded a- 
gainst. We pass by the plainest instances^ whilst we are 
exploring those which aie rare and curious; by which 
conduct of the understanding we sometimea neglect the 
strongest observations, being taken up with others, wfeoch, 
though more recondite and scientifick, are, as aofid argup 
ments, entitled to mucli less consideration. 

In order to keep the eye moist and clean, winch quali- 
ties arc necessary to its brightness and its use, a wash is 
constantly supplied by a secretion for the purpose ; and the 
superfluous brine is conveyed to the nose through a perfo- 
ration in the bone as large as a goose quill. When once 
the fluid has entered the nose, it spreads itself upon the in- 
side of the nostrilf and is evaporated by the cttrrent of 

• M««u R. Ac. PirU, p. 117. 



Digitized by LiOOgle 



^ APIPLICATIOV 01 THC AACVMUIT* 

wmn air, which, in the course of resptntion, is continual- 
ly {Nusing over it. Can any* pipe or outlet for carrying 
off the waste liquor from a dye-house or a distillery, be 

more mechanical than this is ? It is easily perceived that 
the eye must want moisture ; but could the want pf the 
eye generate the gland which produces the tear, or bore 
the hole by which it is disciiarge(U-« hole through ft 
bone? 

It is observable that this provisKin is not found in fish, 
the element in which they live supplying a constant lotion 
to the ejre* 

It were, liowever, injustice to dismiss die eye as a piece 

of mechanism, without noticing that most exquisite of aU 
contrivances, the nictitating- vwrnhranc,, which is found in 
the eyes of birds and of many quadrupeds* its use is to 
sweep the eye, which it does in an instant; to spread over 
it the laoymal humour $ to defend it also from sudden in- 
juries ; yet not totaUy, when drawn upon the pupil, to shut 
out the light. The commodlousness with which it lies 
folded up in the upper comer of the eye, ready for use 
«id action, , and the quickness with which it executes its 
purpose, are properties known and obvious to every ob- 
server : but what is equally admirable, though not quite 
so obvious, is the combination of two different icinds of 
substance, muscular and elastick, and of two different 
kinds of action, by which the motion of this membrane is 
performoiL Itisnot, as in ordinary cases, by the acdon of 
two antagonist muscles, one pulling forward and the other 
backward, that a reciprocal change is effected ; but it is 
thus : The membrane itself is an elastick substance, capa* 
ble of being drawn out by force like a piece of elastick 
gum, and by its own elasticity retuning^ when the force is 
removed, to its former position* Such being its nature, in 
prder to fit it up for its office, it is connected by a tendon 
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Of tiMad with a miudc In ihit back fiart'of tiMi «fe s diia 
tendon or Aread^ thougb atmng, is so Ime - as not to ob- 

Btruct the sight, even when it ptisscs across it ; and the 
muscle itself<) being placed in the ifoci part of the eye, de* 
rives from its aitnation tbe advantage; not only of being 
securey bntofbeing outof the wvf ; whidi it would hardly 
have been in any position that could be assigned to it in 
the anteriour part of the orb, where its function lies* When 
the niusde bditnd the eye contracts, the nMaafannei by 
means of the conmunicatiag thiead, is imimfy drawn 
over the fore part of it. When the. muscular oootraetion 

(which is a positiv e, and, most probably, a voluntarv effort,) 
ceases to be exerted, the elasticity alone of the membrane 
brings it back again to ila poeition.* . Does not thia^ if 
any thing can do it, bcqieak an artist^ maafear .of his work, 
acquainted with his materials? ^Of a thousand other 
thmj^," say the French Academicians, "we perceive not 
the contrivance, because we uadentand them only by tbe 
efiecta, of which we know not dw causes ; but we here 
treat of a nmchine, all tht parts whereof.are visible $ and 
^vhich need only be looked upon to discover the reasons 
of its motion and action*"f 

In the coniguratiaBof the muscle, which, thoii^ placed 
behind the «ye, draws the nictitating membrane over the 
eye, there is what the authors, just now quoted, deserved- 
ly call a niai-vellous mechanism. I suppose tiiis structure 
to be found in other animals ; but, in the Memoirs from 
which this account is taken, it ia anaftomiaaUy demoaatrat- 
ed only in the caaaowary. Hienuiadeb pamedthrmifh 
m kopformtd by another mtuclts and is there inflected, as 

• Phil. Tram. 1796. 

t Memoln fov sKatorat Hiatory ef Animals bj Ae Royal Acadeny 
•f Selenoea at Paris, done info Eoglbli by oidcroftlie Boyal Sooiaty, 

1701, p. m 
Vot. I* 5 
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if it were round a pulley. This is a peeuliarily ; and ob» 
serve the advantage of it. A single mtisde with a stiaigfrt 

tendon, which is the common muscular form, would have 
been sufficient, if it had had power to draw far enough. But 
the contraction, necessary to draw the membrane over the 
whole eye, reqmred a longer muscle than could lie straight 
at the bottom of the ey€m Therelbre, in order to have a 
greater Icngdi in a less comj[)ass, the cord ol the main mus- 
cle makes an angle. This, so far, answers the end ; but, 
still further, it makes an angle, not round a fixed pivot, but 
round a loop formed by another muscle s which second 
musde, whenever it contracts, of course twitdies the first 
muscle at the point of inflection, and thereby assists the ac- 
tion designed by both. , 



One question may possiljly have dwelt in the reader's 
mind during the pcrusa) of these observations, namely, Why 
should not the Deity have given to the animal the faculty 
of vision at once f Why this circuitous p er c ep ti on ; the mi- 
nistry of so many means 5 an element provided for the pur- 
pose ; reflected from opaque substances, refracted throug^i 
transparent ones ; and both according to precise laws ; then 
a compleit organ, an intricate and artificial apparatus, in 
order, by the operation of diis element, and in confermt^ 
with die restrictions of these laws, to produce an ima^ up- 
on a membrane coramunicaiiiu^ with the brain ? Wherefore 
all dus ? 'Why make the difficulty in order only to surmount 
it } If to perceive objects by some other mode dian diat of 
touch, or objects which lay out of the reach of that sense, 
were the thing pur])osed, could not a simple volition of the 
Creator have communicated the capacity f Why resort to 
contrivance where power is omnipotent I Contrivance, by its 
very definition and nature, is the refuge of imperfection* 
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To have recourse to expedients implies difficult];^, impedi- 
Bient, restraint, defect of power* This queatioA bekmgi to 
the other senses, as well as to slgjit; to the general fuiic* 
^ons of ammal life, as nntrition, seeretion, respiration ; to 
the economv of vegetables ; and indeed to aimost all llie 
operations of nature* The question therefore is of veiT^ 
wide extent ; and, amongst other answers which may be 
given to it, beside reasons of w^iich probably we are igno* 
rant, one answer is this : It is atAy by the display of contri- 
vance, that the existence, the agency, the wi&dom of thei 
Deity, could be testified to his rational creatures. This k 
the scale by which we ascend to all the knowledge of oiir 
Creator which we possess, so far as it depends upon the pbe- 
nuiucna, or the works of nature. Take awav this, and vou 
take away from ua every sublet of observation, and ground 
of reasoning; I mean as our rational faculties are formed 
at present. Whatever is done, God could have done wi^- 
out the intervention of instruments or means : but it is 
in the construction of instruments, in the choice and adapt- 
ation of means, that a creative intelligence is seen* It is 
this which constitutes the order and beauty of the uni- 
veme. God, dierefore, has been pleased to prescribe lim- 
its to his own power, and to work iii.s ends within those 
limits. The general laws of matter have perhaps the nature 
of these limits ; its inertia, its re-action ; the laws which 
govern the commuttlcatton of motion, the refraction and re- 
flection of light, the constitution of fluids non-elastick and 
elastick, the transmission of sound through die latter ; the 
laws of magncliamt of ekctridty ; and probaUy others yet 
nndiscoveted* These general hnrsi and when a par- 
ticnhur purpose is to be effected, it is not by making a new 
law, nor by the suspension of the old ones, nor by making 
diem wind and bend and yield to the occasion (for nature 
with great steadiness adheres to, and supports them,) bat 
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it is, as we have seen in the eye, by the interposition of an 
npparatus, corresponding with these laws, and suited to 
the exigency which results from them, that the purpose is 
St lengdi adtnoed* Am we have nid, therefoie, God pre- 
scribes limits to his power, that he maty kt in the exercise, 
and thereby exhibit demonstrations of his wisdom. For 
then, i. e. such laws and limitations being laid down, it is as 
though one Being should have fixed certain rules, and, if 
we may- so tpealc, provided oertain materials ; and after- 
wards have comnutted to another Being, out of these mz^ 
terials, and in subordination to these rules, the task of draw* 
Ing- forth a creation : a supposiuou which evidently leaver 
room, and induces indeed a necessiQr, for coxvtrivancct 
Nay, there may be maayauch ageata, and many ranks of 
diese. We do not advanceihia as a doctnae ^ther of phi- 
losophy or of religion ; but we say that the subject may 
safely be represented under this view, because the D It) , 
acting himself by general laws, will have the same conse- 
quences upon our reasoning, as if he had prescribed these 
Uws to anodier. It has been said, diat the problem of 
Creadon was attraction and matter being given, to make 
a world out of them and, as above explained, this statet 
ment peihaps does not oonv^ a false idea. 

We have made choice of the eye as an instance upon 
which to rest the argument of this chiq>ter* Some single 
example was to be proposed ; and the eye offered itself 
under the advantage of admitting of ^a strict comparison 
with optical instruments. The ear, it is probable, is no less 
artificially and mechanically adapted to its office, than the 
eye ; but we know less about it : we do not so well under- 
stand the action, the use, or ^ mutual dependency of ita 
internal parts^ I|s general fonq, however, bpth external 
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and internal, is sufficient to shew that it is an instrument 
adftpted to the reception of sound f that is to say, ahwady 
knowing that sound consists in pulses of the air, we per- 
ceive in the structure of the ear a suitableness to receive 

iinpres.sions from this species of action, and to propagate 
these impressions to the brain* For of what does this 
structure consist i An external ear, (the concha) calculat- 
ed, like an ear-trumpet, to catch and collect the pulses of 
which we have spoken ; In large quadrupeds, turning to 
the sound, and possessing a configuration, as well as mo- 
tion, evidently fitted for the office : of a tube which leads 
in|o the head, Ijring at die root of this outward ear, the 
folds and sinuses thereof tending and conducting the air 
towards it : of a thin membrane, like the pck of a drum, 
Stretched across this passage upon a bony rim : of a chain of 
moveable, and infinitely curious bones, forming a commu- 
nication, and the only communication duit can be observed, 
between the membrane last mentioned, and the interiour 
channels and recesses of the skull : of cavities, similar iu 
shape and form to wind instruments of musick, being spiral 
or pordons of circles : of the eustachian tube, like the hole 
in a drum, to let the air pass freely into and out of the bar- 
rel of the the covering membrane vibrates, or as 
the temperature may be altered : the whole labyrinth hewn 
out of a rock*: that is, wrought into the substance of the 
hardest bone of the body. This assemblage of cotmected 
parts constitutes together an apparatus, plainly enou^jh rela- 
tive to the transmission of sound, or of the impulses receiv- 
ed from sound, and only to be lamented in not being bet- 
ter understood* 

The commtnucation within, formed by the small bones 
of the ear, is, to look upon, more like what we are accus- 
tomed to call machinery, than any thing I am acquainted 
- with in animal bodies. It seems evidently designed to 
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continue towards the sensorium the tremulous moiions 
wliich are excited ia the ^''menibnme ot the tympanum," 
or what it better known by the name of the ^^drum of the 
ear.** The compages of bonea conaista of four, wluch are 
so disposed, and so hinge upon one anotliei , as that, if the 
membrane, tlie drum of the ear, vibrate, ail tlie four 
are put in motion together ; and, by the result of their ac^ 
tion, work the base of that why ch is the last in liie aerieSf 
upon ian aperture which it doses, and upon which it plays, 
and which aperture opens into the tortuous canals that 
lead to the hrmn. This last bone of the four is called the 
Hape9* The office of the drum of the ear is to apread out 
an extended sur&ce, capable of receiving die tmpresnons 
of sound, and of being put by them into a state of vibra- 
tion. The office of the stapes is to repeat these vibrations. 
It is a repeatiag frigate, stationed more within the line. 
From which account of its action may be understood, how 
the sensation of sound wilt be excited by any thing which 
communicates a vibratory motion to the stapes, though not, 
as in all ordinary cases, through the intervention of the 
membrana tympani. This is done by solid bodies applied 
to dxe bones of die skuU, as by a metal bar holden at one end 
between the teeth, and touching at the other end a tremu- 
lous body. It likewise appears to be done, in a considera- 
ble degree, by the air itself, even when this membrane, the 
drum of die ear, is greatly damaged. Eidier in the natu- 
ral or preternatural state of die organ, the use of the chain 
ol bones is to propagate the impulse in a direction towards 
the brain, and to propagate it with the advantage of a lev- 
er I which advantage consists in increasing the force and 
* strengdi of the vihratioii, and at die same time dimin- 
ishing die space through which it oscillates : both of which 
chanj^s may augment or faciiilatc die still deeper action 
of the auditory nerves. 
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The benefit of the eustachian tnbe to die organ may be 
made out upon known pnenmatick principles* Behind die 

drum of the ear is a second cavity or barrel, called the tym- 
panum. The eustachian tube is a slender pipe, but suffi- 
cient for the passage of air, Irndin!^ from this cavity into 
die back jMot of the moudi. Now it would not have done 
to have had a vacuum In this cavit^r ; for^ In that case, die 
pressure of the atmosphere from without would have burst 
the membrane which covered it. Nor would it have done 
to have filled the cavity with lymph or any other secredon, 
which would necessarily have obstructed bodi die vibtadon 
of the membrane, and the phiy of the small bones. Nor, 
lastly, would it have done to have occupied tlie space with 
confined air, because the expansion of that air by heat, or 
its contracdon by cold, would have distended or rehbLed 
die covering memb r ane, in a degree inconsistent with the 
purpose which it was assigned to execute. The onh- re- 
maining expedient, and that for which the eustachian tube 
aerves, is to open to dus cavity a communicadon with the 
extenialair. In one word, itezacdy answers die purpose 

of the hole in a ch urn. 

The membrana tympani itself, likewise, deserves all the 
examinadon which can be made of it. It is not found in 
die ears of fish ; wUch furnishes an additional proof of 
what indeed is indicated by every thing about it, that it is 
appropriated to the action of air, or of an elastick medium. It 
bears an obvious resemblance to the pelt or'head of a drum, 
from which it takes its name. It resembles also a drum 
head m this principal property, that its use depends upon 
its tension. Tension is the state essential to it. Now we 
know that, in a drum, the pelt is carried over a hoop, and 
braced, as occasion requires, by the means of strings at- 
tached to its circumference. In the membrane of the ear, 
tile same purpose is provided for, more simpl) , but not less 
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mechanically, nor less successfully, by a different expedienty 
▼iz« by the end of a bone (the handle of the maUeus) press* 
ing upon its centre* It is only in very large ammals diat 
the texture of this membrane can be discerned. In the 
Philosophical Transactions for the year 1 800, (vol. i.) Mr. 
Everard Home has given some curious observations upon 
the ear« and the dnim of the ear, of an ekphant* He dis- 
covered in it what he calls a radiated muscle, that is, 
straight muscular fibres, passing along the membrane from 
the circumference to the centre ; from the bony rim which 
surrouncb it towards the handle of the malleus to which 
Ae central part is attached* This muscle he supposes to 
be designed to bring die membrane into unison with drf" 
ferent sounds : but then he also discovered, that this muscle 
itself cannot act, unless the membrane be drawn to a 
stretch, and kept in a due state of tightness, by what may 
be called a foreign force, viz* the action of the muscles of 
the malleus* Supposing his explanation of die use of the 
parts to be just, o\ir author is well luunded in the refltctioa 
which he makes upon it ; that this mode of adapting the 
ear to different sounds b one of the most beautiful applica- 
tions of muscles in the body ; the meehatmrn u bo simple^ 
and the variety of effects so great/* 

In another volume of the Transaciions above referred 
to, and of the same year, two most curious cases are relat- 
ed of persons who -retained the sense of hearing, not in a 
perfect, but in a very considerable degree, notwithstanding 
die almost total loss of the membrane we have been de- 
scribing. In one of these cases the use here assigned to 
that membrane, of modifying the impressions of sound by 
change of tension, was attempted to be supplied by straining 
the muscles of the outward ear* The external ear,'* we 
are told, " had acquired a distinct motion upward and back- 
ward, which was observable whenever the patient listened 
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to any thing which he did not distixictly hear : when he 
was addressed in a whisper, the ear was seen immediately 
to move ; when the tone of voice was kmder, it dien re« 

maincd altogether motionless.'* 

It appears probable, from both these cases, that a collat- 
eral, if not principal, use of the membrane, is to covet* and 
protect the baml of the ear which lies behind it. Both 
the patients suflered from cold : one, a great increase of 
deafness from catching cold ;" the other, " very considera- 
ble pain from exposure to a stream of cold air." Bad ef- 
fects therefore f<^owed from this cavity being left open to 
tfaeezteraalair ; 3ret,hadthe Author of nature shut it up by 
any odier cover, than what was capsfale, by its texture, of 
receiving vibrations from sound, and, by its connection with 
the interiour parts, of transmitting those vibrations to the 
brain, the use of the organ, so far as we can judge, must 
have been entirely obatnicted* . 



CHAPTER IV. 

OP THE SUCCfiSSIOX OP PLANTS AND ANIMALS. 

"J^HE generation of the animal no more accounts for the 
contrivance of the eye or ear, than, upon the supposition 
stated in a preceding chapter, the production of a watch by 
the motion and mechanism of a former watch would ac- 
count for the skill and intention evidenced in the watch so 
produced ; than it would account for the disposition of the 
wheels, the catching of their teeth, the relation of the sev- 
eral parts of the works to one another and to their com- 
mon end, for the suitableness of their forms and places to 
their offices, for their connecdon, their operation, and the 
useful result of that upcraiioo. I do insist most strenu- 
VoL. I. 6 
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ooaly upon the correctnm of this comparaoo; thatithdds 
as to eyeiymode of specHick piopftg«tiim i and that what- 
•Ycr was trae of the watch, under die hypothesis abovo 

mentioned, is true of plants and animals. 

I. To begpn with the fructificatioii of plants. Can it be 
doubud but that the seed contains a particukur oi^ganiza- 
tion I Whether a kcent plantule with the. means of tmpo^ 
raty nutrition, or whateim* else it be, it incloses an organi- 
zation suited to the germination of a new plant. Has the 
plant which produced the seed any thing more to do with 
that ofganization, than the waich would have had to do 
with the structure of the watch which was produced in die 
course of its mechanical movement ? I mean, Has it any 
thing at all to do with the contrivance I The maker and 
contriver of one watcbt when he inserted within it a me- 
chanism* suited to die producttcm of another watch, was* 
in truth; die maker and contriver of dutt other watch. All 
the properties of the new watch were to be referred to his 
agency ; the design manifested in it, to his intention ; the 
art, to him as the artbt; the collocation of each part, to 
his placing ; die action, effect, and use, to his counsel, in- 
telligence, and workmanship. In producing it by the in- 
tervention of a former watch, he was only working by one 
set of tools instead isi another. So it is with the plant, and 
the seed produced by it* Can any disdncdon be assigned 
between die two cases ; between the producing watch, and 
the producing plant ? Both passive, unconscious sub- 
stances ; both, by the organization which was given to 
them, producing their like, without undet«tanding or de» 
sign I both, that is, instruments. 

IL From plants we may proceed to oviparous animals | 
from seeds to eggs. Now I say, that the bird has the 
same concern in the foraution of the egg which she lays* 
as the plant has in that of the seed which it drops ; and B0 
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•ther^ nor greBUt* The intemal eonstkutioiiof the egg is 

as much a secret to the hen, as if the hen were inanimate. 
' Her will cannot alter it, or change a single feather of the 
chick. She can neither foresee nor determine of which 
sex her brood shall be, or how many of either ; yet the 
thing produced shaU be, from the first, very different in 
its make, accordmc^ to the sex wliich il bears, bo fai 
therefore from adapting the means, she is not before hand 
ipprized of the effect. If there be concealed within that 
smoodi shell a provision and a preparation for die produc- 
tion and nourishment of u new animal, they are not of her 
providing or preparing ; if there be contrivance, it is none 
of hers. Ahhougii, therefore, there be the difference of 
Hie and perceptivi^ between the animal and the plaot, it is 
a difference which enters not into the account. It is a for- 
eign circumsiaiice. It is ;i difFcrcnce oi propLrtieb not em- 
^oyed. The animal function and tlie vegetable function 
are ul&kt destitute of any design which cin operate upon 
Ae fonn of the thing produced. The plant has no design 
in producing the seed, no comprehension of the nature or 
use of what it produces ; the bird with respect to its egg 
is not above the plant with respect to its seed. Neither 
the one nor the odier bears that sort of rdation to what 
proceeds from them, which a joiner does to the chur which 
he makes. Now a cause, uhich bears this relation to the 
effect, is what we want, in order to accoimt for the suit- 
ableness of means to aa end, the fimess and sitting of one 
thing to another : and this cause the parent plant or animal 
dflies not supply. 

It is iunher observable, concerning the propagation of 
plants and animals, that the apparatus employed exhibits 
no reaemfaiance to the tfamg produced; in this respect hold- 
ing an analogy widi mstruments Wl tools of art. The fil- 
une n t Sy andienc, and stigmata of flowers, bcai* no more rt- 
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semblance to the young plant, or even to die seed, which is 

formed by their intervention, tiian a chisel or a plane docs 
to a table or a cliair. What then are the filfiiiiym«^t anthe<« 
vtty and stigmata of plants, but instramento strictly so 
called? 

III. We may advance from animals w hich briiig forth 
eggs, to animals which brmg forth their young alive ; and* 
of this latter class, from the lowest to the highest i from 
irrational to rational life^from bnites to llie human species ; 
without perceiving, as we proceed, any alteradon whatever 
in the terms of the comparison. The rational animal does 
not produce its offspring with more certainty or success 
than the irrational animal; a man than a quadruped, n 
quadruped than a bird ; nor (for we may follow the gra* 
dation through its whole scale) a bird than a plant ; nor a 
plant than a watch, a peice of dead mechanism, would do, 
upon the supposition which has already so often been re- 
peated* Rationality, therefaio, has nothing to do in the 
business* If an account must be given of the contrivance 
which we observe ; if it be demanded, whence argse either the 
contrivance by which the young animal is produced, or the 
contrivance manifested in the young animal itself, it is not 
from the reason of the parent that any such account can be 
drawn. He is ihe cause of his oflfspring in the same sense 
as that in which a gni dent r is the cause of the tulip which 
grows uponhis parterre,andin no other. We admire the flow- 
er ; we examine the plant $ we perceive die conduciveness. 
of many of its parts to their end and office ; we observe a 
provision for its nourishment, growth, protection, and fe- 
cundity ; but we never think of the gardener in all this. 
We attij^^ute nothing of this to his agency i yet it may^ 
still be true, that, without the gardener, we should not 
have had the tulip. Just so it is with the succession o£ 
wnmalb even of the highest ord^r» Vor the contrivance 
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discovered in the stnictnYe of the thing produced, we want 
a contriver. The parent is not that contriver. His con« 
BciousiieBs decides that qaestSon* He IB m total ig^noxance 
why that which 16 ptodticed took its present form ratiier 

til an any other. It is for him only to be astonished by 
the effect. We can no more look therefore to the inteili-t 
genc^ of the parent animal for what we an in seaivh o£^ a 
cause of rdadon and of subserviency of parts to dieir usSy 
which relation and suhserviency we see in th0 pro*' 
created body, than we can refer the internal conformation 
of an acorn to the intelligence of the oak from whith it 
dropped, or the structure of die watch*to the intelligenccf 
of the watch which produced it; there being no difference, 
as far as argument is concerned, between an intellig-cnce 
which is not exerted, and an intelligence which does not 
exht* 



CHAPTER V. 

APPLICATION OF TilE ARGUMENT CONTINUED. 

Every observation which was made, in our first chapter, 
concerning the watch, may be repeated with strict propria 
ety concerning die eye; concerning animals ; concern- 
ing plants ; concerning indeed, all the organized parts of 
the works of nature. As, 

I. When we are inquiring simply after the existence of 
an intelligent Creator, imperfection, inaccuracy, liability to 
disorder, occasional in egularides, may subsist, in a consi- 
derable degree, without inducing any doubt into the ques- 
tion : just as a watch may frequcndy go wrong, seldom 
perhaps exacdy right, may he faulty in some parts, defec- 
tive in some, widiout the smallest ground of suspicion from 
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^ thence arising, iStmA it was not « watch ; not made ; or not 

made for the purpose a^Lribt d to it. When faults arc 
pointed out, and when a qufistion is started concerning the 
akiil of the artiit, or dexterity wKb which the woik is exB» 
cuted, then, indeed, in order to defend these qiialititts ftom 
accusation, we must be able, either to expose some intract- 
ableness and imperfection in the materials, or point out 
some inyiacible dificuhy in tlie execationt into which im* 
perliBGdonaiid difficult the matter of conpUunt nuiy be re« 
solved t ^r, if we cannot do this, we nust adduce aueh 
" specimens of consummnte art and contrivance proceeding 
from the same hand, as may convince the inquirer of the 
eadstence, in the case before hiv^ of impediments like 
duMC which we have meittio&edt aithou^^ what £rom the 
nature of the case is very likdy to hai^ien, they be un- 
known .nul unperceived by him. This we must do in or- 
der to vindicate the artistes skill, or, at least, the perfec- 
tion Of it; as we must aiso jvdge of his intention^ and of 
the provisions employed in fulfilling that intention, not 
from an instance in which they fail, but from the great 
plurality of instances in which they succeed. But, after 
all, these are different questions from the question of the 
artist's existence } or, which is the same* whether the thing 
before us be a work of art or not : and the quesdons ought 
always to be kepi btpaiatc in the mind. So likewise it is 
in the works of nature. Irregularities and imperfections 
are of little or no weight in the consideration, when that 
consideradon relates simply to the existence of a Creator* 
When the argument respects his attributes, they are of 
weight ; but are then to be taken in conjunction (the at- 
tention is not to rest upon them, but they are to be taken 
in conjunction) with the unexceptionahle evidences which 
we possess of skill, power, and benevolence, displayed in 
otlier in^tauccb ; which evidences may, in strength, num- 
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ber, and variety, be such, and may so oveipower apparent 
bienui»hts, as to induce us, upon thu most reasonable 
groimdy to believe, that these last ought to be referred to 
some cause, tfaougli we be ignorant of it, other than defect 
of knowledge or of benevolence in die author. 

II. There may be also parts of plants and animals, as 
there were supposed to be of the watch, of which, in some 
instaaoee, the openrtkni, in odiers, die nee i* unknown^ 
These form diftrent cases i for die operation mmf be un« 
known, yet the we be certun* Thus it is widi die lungs 
of animals. It docs not, I think, appear, that 
quaiuted with the action of the air upon the blood, or in 
what manner dutt action ie communicated by the lunge ; 
yet we find dutt a very short eospenaicii of dieir olfice des- 
troys the life of the animaL In this case, therefore, we 
may be said to know the use, nay, we experience the ne- 
eeiei^, of die organ, though we be ignorant of its open," 
don* Neariy die aame diing may be observed of what ia 
called die lymphadck system* We sufler grievous incon* 
vcnienccs froni its disorder, widiouL being' infoniied of the 
ofhce which it sustains in the economy of our bodies* 
There may pomibly also be some few fixamples of the se* 
cond class, in which not only die opersdon is unknown, 
but in which experiments may seem to prove that the part 
is not necessary ; or may leave a doubt, how far it is even 
useful to the plant or animal in which it is found. This ia 
said to lie the case with die spleen ; which haa been ex- 
tracted from dogs, without any sensible injury to thdr vi- 
tal functions. Instances oi the fonm r kind, nanv?h', in 
which we cannot explain the operation, may be numerous 
ibr they will be so in proporti on to our ignorance. They 
wiUbe more or fewer to different persons, and in different 
stages of science. Every improvement of knowledge di- 
minisiies their number. There i^ hardly, perhi^js, a year 
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jtasaes, that does not, in the works of nsture, tiring some 

operation, or some mode of operation, to light, which was 
before undiscovered, probably unsuspected. Instances of 
liie second kind, namely, where die part appears to be to- 
tally usdess, X believe to be extremely rare i compared 
with the nnniber of those, of wluch the nse is evident, 
tliey arc beneatli any assignable proportion ; and, perhaps, 
have never been submitted to a trial and examination su£- 
eiendy accurate, long enough continued, or often enong^ 
repeated* No accounts wMch I have seen are satisfactory* 
The mutilated animal may live and grow fat, as was the 
case of the dog deprived of its spleen, yet may be defec- 
tive in some other of its functions ; which, whether they 
can aU, or in what degree of vigour and perfection, be per- 
formed, or how long preserved, without the extirpated or* 
gan, does not seem to be ascertained by experiment. 13 ut 
to this case, even were it fully made out, may be applied 
the consideration which we anggested concerning the 
watch, viz. that these superfluous parts do not negative the- 
reasoning which we instituted concerning those parts which 
are useful, and of which we know the use. The indica- 
tion of contrivance, with respect to them, remains as it was 
before* 

IIL One adieistick way of replying to our observations 

upon the works of nauu x', and to the proofs of a Deity 
which we think that we perceive in them, is to tell us, that 
all which we see must necessarily have had some fonn, 
and diat it might as well be its present form as any other* 
Let us now apply this answer to the eye, as we did before 
to the watch. Something or other must have occupied 
that place in the animal's head ; must have filled up, we 
will say, that socket : we will say also, that it must have 
been of tiiat sort of substance which we caD animal sub- 
stance, as ilcsh, bone, membrauc, cai tiiage, &c* but that it 
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ikouU have been an eyt^ knowing as we do what an eye 
conipnlieAdat tiz. that h should hare consisted, first, of a 

'series o£ transparent lenses (very different, by the bye, even 
in their substance, from the opaque materials ot which the 
rest of the body is, in general at least, composed ; and 
whh whkh the whole of its surface, this singla portion of « 
k excepted, is covered :) secondly, of a black doth or can» 
vass (the only membrane of the body which is black) 
spread out behind these lenses, so as to receive the image 
formed by pencils of light transmitted through them ; and 
placed at the precise geometrical distauce at which, and at 
which alone, a cBsdnct image could be Ibrmed, namely, at 
the concourse of the reiiLict.Ld niys : thirdly, of a large 
nerve communicating between this membrane and tiie 
brain i without which the action of light upon the mem* 
brane, however modified by^ the ot^gari, would he loat to 
the purposes of sensation* That this fortunate conforma* 
tion of parts i liould have been the lot, not of one indivi- 
• dual out of many thousand individuals, like the gi*eat 
prize in a lottery, or Hke some singularity in nature, but 
tlie happy chance of a whole species ; nor of one species 
oot of many thousand species, with which we arc acquaint- 
ed, but of by far the greatest number of all that exist : and 
that under varieties, not casual or capricious, but bearing 
marks of being suited to their respective exigencies \ that 
aH dus should have taken place, merely because something 
must have occupied those points in every animal's fore- 
head ; or, that all this should be thought to be accounted 
for by the short answer, that whatever was there must 
brve had some ibrm or other,'' is too absurd to be made more 
so by any augmentation. We are not contented with this 
answer, we find no satisfaction in it, by way oi accounting 
for appearances of organization far short of those of the 
eye, such as we observe in ibssil shells, petrified bones, or 
Vol. I. r 
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Other substsmces which bear tlie vestiges of animal or ve- 
getable recrements, but which, either in respect of utility^ 
or of the situatkm in which they are discovered, may 
seem accidental enough. It is no way of accounting even 
for these things, tu bay that the stone, for instance, which 
is shewn U8,(supposing the question to be concerning a petri- 
fication^ must have contained some internal conformation 
or odier* Nor does it mend the answer to add, with res- 
pect to the singularity of the comformation, that, after the 
event, it is no longer to be computed what the chances 
were against it. This is iUways to be computed, when 
the question is whether an useful or imitative conforma- 
tion be the produce of chance or not. I desire no greater 
certmnty in reasoning, than that by which chance is exclud- 
ed from the present disposition of the natural world. Uni- 
versal experience is against it. What docs chance ever 
do for us I In the human body, for instance, chance, i. e* 
the operation of causes without design, may produce a wen, 
a wart, a mole, a pimple, but never an eye. Amongst in- 
animate substances, a clod, a pebble, a liquid drop, might 
be ; but never was a watch, a telescope, an organized body 
of any kind, answering a valuable purpose by a complicat- 
ed mechanism, the effect of chance. In no assignable in- 
stance hath such a thing existed without intention some- 
where. 

IV. There is another answer wliieli has the same effect 
as tlie resolving of things into chance ; which answer 
would persuade us to believe, that the eye, the animal to 
wluch it belongs, every other animal, every plant, indeed 
every organized body which we sec, are onl\' so m;my out 
of the possible varieties and combinations ot being, which 
the lapse of infinite ages has brought into esustence ; that 
tiie present world is tiie relict of that variety ; millions of 
other bodily forms and other species having perished, be* 
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ing by the defect of their constitution incapable of preser- 
vation, or of continuance by generation. Now there is no 
foundation whatever for this conjecture in any thing which 
we observe in the works of nature t no such experiments 
are going on at present } no such energy operates as that 
which is here supposed, and which should I)c constantly 
pusiiing into existence new varieties of beings : nor are 
there any appearances to support an opinioni that every 
possible combination of vegetaUe or animal structure has 
formerly been tried. Multitudes of conformations, both 
of vegetables and anunals, may be conceived capable of exist- 
ence and succession, which yet do not exist. Perhaps al- 
most as many forms of plants might have been found in 
the fields, as figures of plants can be delineated upon paper. 
A countless variety of animals might ]iave existed which 
do not exist* Upon the supposition here stated, we 
should see unicorns and mermaids, sylphs and centaurs; 
the fandes of painters and the fables of poets realised by 
examples* Or, if it be alleged that these may transgress 
the limits of possible life and propagation, we might, at 
least, have nations of human beings without nails upon 
their fingers, with more or fewer fingers and toes than ten, 
some with one eye, others with one ear, with one nostril, 
or without the sense of smelling at all. All these, and a 
thousand other imaginable varieties, might live and propa- 
gate* We may modify any one species many different 
ways, all consistent with life, and with the actions necessa- 
ry to preservation, although affording different degrees of 
conveiiitncy a.iid cnjoynunt to the animal. And if we 
carry these modifiqitions through the different species which 
are known to subsbt, their number would be incalculable* 
No reason can be given why, if these deperdits ever ex- 
isted,- they have now disappeared. Yet, U all possible ex- 
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wtaaoet have been iriedv ihiey mntt have Ibmed port of 
die catalofloe* 

But, moreover, the division of organized substances in- 
to animals and vegetables, and the distribution and sub- 
distribution of each into genera and qiecies which diatri- 
bution is not an atbttraiy act of the mind, but is founded 
in the order which prevails in external nature, ajjpcar to 
me to contradict the supposition of the present world 
being the remains of an indefinite variety of existences j 
of a varie^ which rejects all plan. The hypothesis 
teaches, that every possible variety of being hath, at 
one time or other, found its way into existence (by what 
cause or in what manner is not said,) and that those which 
were badly formed, perished: but how or why those 
which survived should be cast, as we sec that phuits and 
ammak are cast, into regular classes, the hypothesis doea 
not explain ; or rather the hypothesis is inconsistent with 
this phenomenon. 

The hypothesis, indeed, is hardly deserving of the con- 
sideration which we have given to it* What should we 
think of a man, who, because we had never ourselves seen 
watches, telescopes, stocking-mills, steam -en chines, &c. 
made ; knew not how they were made ; or could prove by 
testimony when they wcfe made, or by whom; would 
have us bdieve that these machines, instead of deriving 
their curious structures from the thought and design of 
their inventers and contrivers, in truth derive them from 
no other origin than this ; viz. that, a mass of metals and 
o&er materials having run, when melted, into*aIl possible 
figures, and combined themselves' in afl possible forms and 
shapes and proportions, these things which we see, are 
what were left from tlic accident, as best worth presei-v- 
ing; and, aa such, are become the remaining stock of a 
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magazine, which, at one time or odu r, has, by this me»T8, 
contaioed every mechanism, useful and useless, conveni- 
ent and inccmvanenCt nto which «ach like nwlieriais could 
be thrown I I cannot diatinguish the hypotheaia aa apfilied 
to Ulc works of nature, from this solution, which no one 
would accept, as applied to a collection of machines. 

V. To the narita of contrivance diacovcrable in animal 
bodiea^ and to the alignment deduced from theii, in ptoof 
of design, and of a designing CreaiDrt thra turn n some- 
times attempted to be given, viz. that the parts were not 
intended for the use, but that the use arose out of the 
puta* Thia diatinction ia tnteliigible* A cabinet-maker 
rubs his mahogany with fiah^in i yet it wonld be too 
much to assert that the skin of the dog-fish was made 
rough and granulated on purpose for the polishing of 
wood, and the use of cabinet-makers. Therefore the dia*- 
tinctxm ia intelligible. But I think that there ia veiy lic^ 
tie place Ibr it in die works of natore. When ronndlT and 
generally afEnned of them, as it hath sometimes been, it 
amounts to such another stretch of assertion^ aa it would 
betoaa^, that all the imj^emcnta of the cabmet-mkker'a 
wotkriiop, aa weO aa hsa fiahoakin, were subetaneea acciden* 
tally configurated, which he had picked up, und converted 
to his use : that his adzes, saws, planes, and gimbleta, 
were not made, aa we anj^Kwe, to hew, cut, amooth, shape 
out, or bore wood with ; but dwt, these things being made, 
no matter with what design, or whether with any, the ca- 
binet maker perceived that they were applicable to his 
purpose, and turned them to account. 

But, again i ao far aa thia aolution ia a tt em pted to be ap- 
plied to those parts of animals die action of which doea 
not depend upon the will of the animal, it is fraught with 
still more evident absurdity. Is it possible to believe that 
the eye was formed without any regard to vision ; that it 
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was the a&iiiud itself wluchfoiitid out, diat, though fanned 

with no such intention, it would serve to see with ; and that 
the use of the eye, as an organ oi sight, resulted from this dis- 
covety^ and the animal's application of it t The same ques- 
tion may -be asked of the ear ; the same of all tiie senses* 
None of the. senses fundamentally depend upon the elec- 
tion of the animal: conaequendy neitlicr upon liis saga- 
city, nor his experience. It is the impression which ob- 
jects make upon tfaem« that constitutes theiruse. Under 
that impression he is passive* He may bring objects to 
the sense, or within its reach ; he may select diese objects ; 
but over the impression itself ht lias ao power, or very 
little i snd that properly is the sense. 

Secondly, there are many parts of animal bodies which 
seem to depend upon the will of the animal in a greater 
degree than the senses do, and yet widi respect to w hich 
this solution is equally unsatisfactory. If we apply the 
solution to the human body^ £or instance, it forms itself 
into questions upon which no reasonable mind can doubt 9 
such as, whether the teeth were made expressly for the 
mastication ot food, the feet for walking, the hands for 
holding; or whether, these things being as they are, being 
in fact in the animal's possession, his own ingenuity tau^ 
him that they were convertible to these purposes, though 
no such i)uiposes were contemplated in their lormation. 

Ail that there is of tlie appeai-ance of reasou in this way 
of considering the subject is, that, in some cases, the or- 
ganization seems to determine the habits of the animal, 
and its choice, to a particular mode of life f which In a 
certain sense, may be called the use arising out of the 
part.^^ Now to all the instances, in which there is any 
place for this suggestion, it may be replied) that the organ* 
ization determines the animal to habits benefidalnnd salu^ 
l4uy lu itseli ; uiid liiat tliis eilccl. \v ould uut be seen so 
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legukriy to follow, if tlie several organizadons did not 
bear a concerted and contrived reladon to the substance 

by which the animal was sumimded* They would, oth- 
erwise, be capacities without objects ; powers without em- 
ployment* The web foot determines, you say, the duck to 
swim : but what would diat avail, if diere were no water 
to swim in ? The strong, hooked hill, and sharp talons, of 
one species of bird, determine it to prey upon animals ; 
the soft, straight bill, and weak claws, of another species, 
determine it to pick up seeds ; but neither determinadon 
could take effect in providing for the sustenance of the 
birds, if animal bodies and vegetable seeds did not lie 

within their reach. The peculiar conformation of the bill, 
and tongue, and claws of the woodpecker, determines that 
bird to search for his food amongst the insects lodged be- 
hind die bark, or in die wood, of decayed trees ; but what 
would diis profit lum if there were no trees, no decayed 
trees, no insects lodg^ed under their bark, or in their 
trunk t The proboscis with which the bee is furnished, 
determines him to seek for honey i but what would diat 
ngnify, if flowers supptied none? Facukies thrown down 
upon uniaiais at rantloni, and without rclcrc-ncc to the ob» 
Jects amidst which they are placed, would not produce to 
diem the services and bene&ts which we see i and if there 
be that reference, then there is intention* 

Lastly, the sohidon fails endrely when applied to plants. 
The parts of p hints answer their uses, without any con- 
currence from the will or choice of the plant. 

VI* Othew have chosen to refer every thing to a ^rm- 
mf4e 9f order in nature. A principle of order is the word : 
but what is meant by a piinciplc oi oi cU r, as different 
from an intelligent Creator, has not been explained, either 
by definition or example : and, without such explanadoU) 
it should seem to be a mere subsdtudon of words for rea* 
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sons, names for causes. Order itself is only liie ad&ptn* 
titm of means to an cud : a principle of order, therefore, 
can osiky stgnify llie mbkd and mtcntioii which so mdaf/tB 
iheau Or^ woe it cspohle of bcmgp explained io my oth- 
er tense, it there any experience, any analogy, to scstain 
it ? Was a watch ever produced bv a principle of order? 
and why might not a watch be so produced, as well as an 

Fmlfaermofe, a prmdpk of order, aedng blhidljr ssnd 
wiAoot choice, is negathred by the observation, that order 

is not universal ; which it would be, if it issued from a 
constant and necessary principle ; nor indiscriminate, which 
it would be, if it issued from an unintelligent principle. 
Where oi4er is wanted, there we find it; where order n 
not wanted, i« e. where, if it prerailed, it would be useless, 
there we do not find it. In tlie structuic oi the c\'e (for 
we adhere to our example,) m the hgure and position of 
ha sevtral parts, the most exact order is maintained^ In 
the {arms of rocks and mountains, in the lines which boond 
^ coasts of continents and islands, In the shape of bays 
and promontories, no orch r wliutcver is perceived, because 
it would have been superfluous. No useful purpose 
would hanre niiaen fitom moulding rocks and mountaiaa 

« 

iaiD regular solids, bounding the channel of the ocean bjr 

geometrical curve?, or from the map of the world 

bling a table of diagrams in Euclid's ii.lcmcnii>, or Simp* 

son's Conick Sections. 

VII. Lastly, the confidence which we place in our ob* 
scrvations upon the works of nature, in the^narks which 
we discover of contrivance, choice, and design, and in our 
reasoning upon the proofs aflforded us, ought not to be 
shaken^ as it is sometimes attempted to be done, by bring- 
ing forward to our view our own ignorance, or rather the 
general imperfections of our knowledge, of nature. Nor, 
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in many cases, ought this consideration to affect us, even 
when it retpectB some parts of the subject immediately 
under our nodce. True Ibrtitade of imderBtaiiditig con- 
sists in not siiffering what \vl know to be disturbed by what 
we do not know. If we perceive an useful end, and means 
adapted to that end, we perceive enou^ ior our conclu- 
sion. If these things be clear, no matter what is obscure. 
The argument is finished* For instance ; if the utility of 
vision to the animal which enjoys it, and thv, adaptation of 
the eye to this office, be evident and certain, (and I can men- 
tion nothing wliich is more so,) ought it to prejudice the 
inference which we draw from diese pi^mises, that we 
cannot explain the use of the spleen ? Nay more ; if there 
be parts of the eye, viz- the cornea, the crystalline, the re* 
tina^ in their substance, figure, and position, manifesdy 
suited to the formation of an image by the refraction of 
rays of light, at least as manifestly as the glasses and tubes 
of a dioptrick telescope are suited to that purpose, it con- 
cerns not the proof which these afibrd of design and of a 
designer, that there may perhaps be odier parts, certain 
muscles, for instance, or nerves, in the same eye, of the 
agency or effect of which we can give no account ; any 
more than we should be inclined to doubt, or ought to 
doubt, about the construction of a telescope, vi^ for what 
purpose it was ccmatructed, or whether it were constructed 
at all, because there belongec^to it certain screws and ^nns, 
the use or action of which we did not comprehend. I 
take it to be a general way of infusing doubts and scruples 
into the mind, to recall to its own ignorance, its own im- 
beeiUty ; to tell us that upon these subjects we know litde $ 
that litdc imperfectly ; or rather, that we know Doihing 
properly about the matter. These suggestions so fall in 
with our cQoscioiisness, as sometimes to produce a general 
distrust of our faculties and our conclusions* But this is 
Vol. L 8 



1 



Digitized by Google 



58 



XHE ARGUMENT CUMULATIVL 



«B onfeonded jealousy. The uncertainty of one thing 
does not necessarily affect the certainty of another thing. 
Our ignorance of many points need not stipend our aMiir* 
ance of a few. Before we jrield, in any pardciilar instancct 
10 die seepcicun whidi tiut 8oit of tnslnusliQn would m» 
duce, we ought accurately to asceitaiu, whether our igno- 
rance or doubt concern those precise points upon which 
our condusson roitB* Other points are nothing. Our ig- 
norance of odier pointa mmy be of no oonacquence to dieaei 
though they be points, in rarious respects, of great impor- 
tance. A juist reaaoner removes from his consideration, 
not only what he knows, but what he does not know^ 
touching matters not strictly ooimeeted with his argunmty 
L e* not forming the very steps of his deduction : beyond 
tlieiiC, hi6 knowledge and iiis ignoiauce ai e aiike irrelative* 



. CH APT£R VI. 

THE ABQUMElfT CUMULATIVE. 

there no example in the world of contriTanee ex* 

cept diat ui the etfCj it would be alone sufficient to support 
the conclusion which we draw from it, as to the necessity 
of an intelligent Creator. It could never be got rid of : 
because it could not be accounted for by any other suppo- 
flidon, whidi did not contradict all the principles we pos- 
sess of knowledge ; the principle?! accordin);^ to which 
things do, a* o£ten as they can be brougiit to tlic test of 
experioncn, turnout tn be true or folse* Its coats and hu^ 
moors, construeted, as the lenses of a telesoope am «hh 
structed, for the refraction of rays of light to a point, 
which forms the proper action of the organ ; the provision 
mitsmiiaculartnndaQB for turning its pupil to the o^jocti 
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similar to tliat wliich is given to the telescope by screws, 
and upon which power of direction in the eye, the exercise 
of iu oftce, at Uk opftkal inttnuneiit, depends $ the fbrdief 
provMion for its -defenoe^ for its constant ktbrldty and 
moisture^ which we sec in its socket and its lids, in its gUmd 
for the secretion oi the matter of tears, its outlet or com- 
munication with the nose for carrying off the liquid after 
the eye is washed with it; these provisions compose alto- 
gether an apparatus, a system of parts, a preparadon of 
means, so manifest in their design, so exquisite in their 
contrivance, so successful in their issue, so precious and 
so infinitely beneficial in their use> as^ in my opinion^ to 
bear down all doubt diat can be raised upon the subject* 
And what I wish, under the tide of the present chapter, to 
observe, is, that, if other parts of nature were inacessible 
to our inquiries, or even if odicr parts of nature presented 
nodung to our examination but disorder and confusion, 
the validly of dds example would remain the same. If 
there were but one watch in the world, it would not be 
Jess certain that it had a maker. If we had never in our 
lives seen any but one single kind of hydraulick machine ; 
yet, if of that one kind we understood the mechanism and 
use, we should be as perfectly assured that it proceeded 
from the hand, and thought, and skill, of a workman, as if 
ire visited a museum of the arts, and saw collected there 
twenly different kinds of machines for drawing water, or a 
thousand different kinds for other purposes. Of this point 
each machine is a prooi, independently of all the rest. So 
it is with die evidences of a divine agency. The proof is 
not a Gondnaion, which lies at the end of a chmn of rea* 
aoning, of which chain each instance of contrivance is only 
a link, and of which, if one link fail, the whole falls ; but 
it is an argument separately supplied h}' every separate 
example. An crroiir instating an entnplealiects only that 
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example. The argument is cumulative ia the fullest sense 
of that term* The eye proves it vrithout the ear i the ear 

without the eye. The proof ia each example is complete; 
ior when the (iesigu of the part, and thic coaduciveuess of 
Its structure to that design^ is shewn, &e mind may set 
itself at rest': no future consideration can detract any 
thing from the force of the example. 

CHAPTER VIL 

OF THE MECHANICAL AND IMMECHANICAL PARTS AND 
FUNCTIONS OF ANIMALS AND VEGETABLES. 

It is not that every part of an animal or vegetable has not 
proceeded from a contriving mind ; or duit ever)- part is 

not constructed with ii xicw to its proper end ;ind purpose, 
according to the laws belonging to, and governing, the 
substance or the action made use of in that part ; or that 
each part is not so ccmstructed, as to effectuate its purpose 
whilst it operates according to these laws : but it is, because 
these laws themselves are not in all cases equally under- 
stood ; or, what amounts to nearly the same things are not 
equally exempltfied in qiore simple processes, and mote 
simple machines ; that we lay down the distinetiQn, here 
proposed, hetwcen the n\echanical pai'ts> an4 other parts, 
of animal^ and vegetables. 

For instance ; die principle of muscular modon^ viz* 
upon what cause the swelling of the betty of die muade, 
and consequent contraction of its tendons, dther by an act 
of the will or by involuntary irritation, depends, is wholly 
unknown to us* The subitafice en^ployed, whether it be 
fluid, gaseous, dasdck, electrical, or none of tfaeae, or no- 
thing resembling these, is all unknown to us : of course 
the laws belonging to tliat substance, and w hich regulate 
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its action, are unknown to us* Wc see nothing similar to 
this contraction m any machine which we can make, or 
any process wluch we can execute. So far (it is confessed) 
we are in ignorance ; but no further* This pofwer and 
principle, from whatever cause it proceeds, being assumed, 
the coUa cation of the fibres to receive the principle, the 
disposition ot the muscles for the use and application of 
the power, is raechaniad ; and is as inteliigable as the ad« 
justment of the wires and strings by which a puppet is 
moved. We see therefore, as far as respects the subject 
before us, what is not mechanical in the animal frame, and 
what is* The nerv ous influence (for w e are often obliged 
to give names to things we know little about)— I say the 
nervous influence, by which die belly or middle of the 
moflde is swelled, is not mechanical. The utility of the 
effect wc perceive ; the means, or the preparation of 
means, by which it is produced, we do not* But obscurity 
as to the origin of muscular motion brings no doubtfulness 
into our observatiotts upon the sequel of the process. 
Which observations relate, 1st, to the constitution of the 
muscle ; in consequence of which constitution, the swell- 
ing of the belly or middle p«rt is necessarily and mechani- 
cally followed by a contraction of the tendons : Sdly, to 
die number and variety of the muscles, and the corres- 
ponding number and variety of useful powers w inch tliey 
supply to the animal ; which is astonishingly great : 3diy, to 
the judicious (if we may be permitted to use that term, in 
speaking of die audior, or of die works, of nature,) to the 
wise and well contrived disposition of each muscle for its 
qpecihck purpose ; for moving the joint this way, and that 
way, and the other way ; for pulling and drawing the part, 
to whidi it is.attached, in a determinate and particular di- 
rection ; which is a mechanical operation, exemplified in a 
inuititude of instances* To mention only one : The ten- 
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«km of the troddear fnusde of the eye, to the end ih&t it 

may draw in the line required, is passed through a cartila- 
ginous ring, at whicli it is reverted, exacdy in the same 
auttiner at a rope in a ship is carried over a block or round 
a ata^i, in order 'to make it pull in the direotion which ii 
wonted* All tins, as we hare said, is mechanical ; and is 
as accessible to inspection, as capable of being ascertained, 
as the mechanism of the automaton in the Strand. Sup- 
pose the automaton to be put in motion by a magnet^ 
(which is probable,) it will supply us with a comparison 
very apt for onr present purpose. Of the magnetick efflu- 
vium we know perhaps as little ;i > \v c do oi the nervous 
fluid. But magnetick attraction being assumed, (it signi- 
fies nothing lirom wlutt cause it proceeds^) we can trace, or 
there can be pointed out lo us, wilh petfect deamess and 
certainty, die mechanism, viz* the' steel bars, the wheels, 
the joints, the wires, by which the motion so much ad- 
mired is communicated to the fingers of the image : and 
to make any obscurity, or difficulty, ^or controTcrsy in the 
doctrine of magnetisin, an objectioii to our knowledge or 
our certainty concerning the contrivance, or the marks of 
contrivance, displayed in the autotuatoa, would be exactiv 
the same thing, as it is to make our ignorance (which we 
acknowledge) of the cause of nervous agency, or evmi of 
the substance and structure of the nerves themselves, a 
ground of question or suspicion ss to the reasoning which 
we institute conccrninc^ the mechanical pari oi our frame. 
That an animal is a machine, is a proposition neitlier cor- 
rectly true, nor whoUy fidse* The distinction which we 
have been discussing will serve to shew how hr the com* 
panson, which this expression implies, holds ; and wherein 
it faUs. And, whether the distmction be tliought of im- 
portance or not, it b certainly of importance to remember, 
that there is neither truth nor justice in endeavouring to 
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bring a cloud over our midfnttsaimgBy or m cfittnut tM 

our reasonings upon this subject, by suggesting that we 
know nothing of voiuatsuy motion, of irrLtahitiQry of die 
principie of life, of icnsittkm^ of aaimal beat; upRm all 
which the ftnimal funcdons depend ; tat our ignorance of 

these parts ol the imimal irumc concerns not at all our 
kjiowkdgc of tlxe mechanical parts of the same frame. X 
contend therefore, that there is aaechanbm hi animala i 
that tins mechaniam ta aa praperiy aoch, aa it ia in mm* 
chines made by art ; that diis mechanism is intelligible 
and certain ; that it is not the less so, because it often be- 
^ns or termmatea with something which is not mechani* 
cal j that whenever it ia inieUigihIe and certain^ it demoR* 
stmtes intention and contrivance, aa well in the works of 
nature as in tliose of art ; and tliat it is> the best deiuon** 
stration which either can afford* 

But, whilat I contend for diese p ropoa iti onat I do not 
eadttde myself from asserting that there may be, and that 
there are, other cases, in whidi, although we cannot exhibit 
mechanism, or prove indeed that mechanism is employed, 
we want not sufficient evidence to conduct us to the same 
conchision. 

There is what may be called the chymeal part of our 

frame; of which, by reason of the imperfection oi our 
chymistry, we can attain to no distinct knowledge ; I 
anean, not to a knawledge» either in degree or kind, aimi* 
lar to that which we poaaeaa of the mechanical part of our 
frame. It doee not, ^erefbre, afibrd the same apeciea of 
argument as that which uicchanisni affords ; and yet it 
may afford an argument in a high degree satisfactory. 
The gmaincA juke^ or the liquor which digeata the iood ia 
the atomacha of animala, is of thb daaa. Of all menaCruft 
it is the most active, the most universaL In the hu- 
man stomach, for instance, consider what a variety of 
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flCnage substances, and how widdjr diifereitt £roiii one. an-* 
other, it, in a few hours^ reduces to one mnfeitn pulp, 

milk, or mutilac^c. It seizes up4m every thing, it dis- 
solve the texture of almost every tiling, tiiat comes in its 
way» The flesh of perhaps all animals i the seeds and 
fruits of the greatest number of phuts: the roots and 
stalks and leaves of man}> hard and tough as they are, 
yield to its powerful pervasion. The cluiugu wrought by 
it is di£^srent from any chymical solution which we can 
produce, or with which we are acquainted, in diis respect 
as well as many others, that, in our chymtstry, particular 
menstrua act only upon particular substances. Consider 
moreover that this liuid, stronger in its operation than a 
caustick alkali or mineral acid, than red precipitate or 
aqua fortis ttsell, ia nevertheless as mild, and bland, and 
inoffensive to the touch or taste, as saliva or gum water, 
which it much resembles. Consider, I say, these several 
properties of the digestive organ, and of the juice with 
which it is supplied, or rather with which it is made to 
supply itself, and you will confess it to be entitled to a 
name, which it has sometimes received, that of ^ the diy 
mical wonder of auiaiai aaiure.*' 

Still we are ignorant of the composition of tiiis fluid, 
and of the mode of its action ; by which is meant that we 
are not capable, as we are in the mechanical part of our . 
frame, of collating it with the operations of art* And this 
I call the uaperfection of our ch\ nustry ; for, should the 
time ever arrive, which is not perhaps to be despaired of, 
when we can compound ingredients, so as to form a sol- 
vent, which will act in the manner in which the gastrick ' 
juice acts, we may be able to ascertain the chymical princi- 
ples upon which its efficacy depends, as well as from what 
part, and by what concoction, in the human body, these 
principles are generated and derived* 
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In the mom tniie, ought tint, winch IS tn tnMi thtt dcfcuA 

of our ch\Tnistry, to hinder us from acquiescing in the in- 
fereuce, which a production of nature, by its place, its 
prapertlcsy its action^ its aiurpriiing dBoicy^ its imraluahle 
aae, audumzes us to draw in respect of a creadve design^ 
A.nother most subtile and ctmous funcdoti anfuial 
bodies is secretion. This function is semi-chyiuical imd 
semi-mechanical; exceedingly important and diversi&ed 
in its effsctsv bttt obscure in its prafcss and in its appalnk 
ttts. The importsnce of the secretory organs is but too 
M'ell attested bv the diseases, which an excessive, a defi- 
cient, or a vitiated secretion is almost sure of producing. 
A' single secretion being wrong, is enough to make lifo 
nisetable, or sometimes to destroy it* Nor is the variety 
less than the importance* From <»e and tiie same blood 
(I apeak of the human body) about twenty diiFerent fluids 
are separated ; in their se&siUe properties, in taste, smcU, 
colour, and consistency, the most unlike one another that 
is possible ; thick, thin, salt^ bitter, sweet t and, if from 
our own ^vc pass to other species of animals, we find 
amongst their secretions not only the most various, but 
the most opposite properties $ the most nutritious rffm*^ , 
the deadliest poison ; the sweetest peorlnmes, die most fe- 
tid odours. Of these the greater part, as tlu gastrick juice, 
the saliva, the bile, the slippery mucilage which lubricates 
the joints, the tears which moisten the eye, the was which 
defends the ear, are, after diey are secreted, made use of in 
the animal economy ; are evidendy subservient, and are 
actually coiui iljLiting to the utilities of the animal itself. 
Other fiuids seem to be separated only to be lejected* 
That this also is necessary (though why it was originally * 
necessaty, we cannot tdl) is shewn by die consequence 
of the separation being long suspended : which conse- 
quence IS disease and death. Akin to secretion, if not 
Vol. I. 9 



Digitized by Google 



66 OV TBS MfiCHAVieAI. JUID IMMEGltXKICAL TPAKI B 

tlw MM llinig, 18 flflmdlBlkNi, by whicli one and die sun^ 

blood is converted into bone, muscular flesh, ricrvts, mem- 
branes, tendons ; things as different as the wood and iron, 
canvtMi and cordage, of which a ship witk its fumliifie is 
lDwapotcd» We have no <^xratioii of att wfaemridi at 
acdy to compare all this, for no other reason pci kups 
than that all openttious oi art are exceeded by it. No 
.thymlcal electioa, ao cfa3wical aaalysis or resohitioB of a 
wilMtaiice itto ila coostttuciit paita, no meehaaic^ siltiiig 
br division, that we are aequMiited widi, in peHection or 
variety come up to animal secretion. Nevertheless the 
iqiparatus and process are obscure ; not to say, absolutely 
toaoealed lM>fli oUr . inquiries* in a few, and only a €av 
Instances, we can disoem a little of tlie constitiition of a 

^ftnd. In the kidnevs of large animals we can trace the 
emulgent artery dividing itself into an inhnite number of 
braacfaea ; their eztreBUtiet every where cQmnmicating 
Widi litlte round bodies, in die sobstanoa of wluch bodies tlM» 
secret of the machiner)- seems to reside, for there the change 
is made* Wc can discern pipes laid from these round bo- 
dies towards the pelvis, which is a bason widiin the solid 
cf die kidney* We can dtscem diese pipes joining and 
collecting togedier lalo larger pipes ; and when so collect* 
ed, ending in innumerable papillse, through which the se- 
creted fluid is continually oozing into its receptacle* This 
is all we know of the mcchapiam of a gland, evca in ibo 
case in which it seems most capable of being investigsaedB 
Yet to pronounce that we know nothing of aniuiai secre- 
tion, or nothing satisfactorily, and with that concise re- 
mark to dismiM the article from our afgnmemt, would be 
to dispose of the subf eet v«vy hastSy Hid very irFadoMil- 
lyw For die purpose which we want, dial of evincing in- 
tention, we know a great deal. And what we know is 
diis* We see the blood carried by a pipoi conduit, or 
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duct, to the 0and* We ««e an orgpuzed appmAiWi ^ 

Its construction or action what it will, v/hkh we call that 
gland. Wc see the bloody or ptirt of the blood, after it 
has passed tkiv>u^ aad mdergooe the aetioa of theglMMl# 
^coming /rom it by an cmulgsnt vein w trtery* i> et 1^ 
another pipe or conduit. And we see also at die same 
time, a new and »pccjfick fluid issuing from the samQ 
gland by its excretory duct, it e. by a third pipe or con* 
duit ; whidb new fluid is in some eases discbargsd out of 
tlie body, in move caaea retained within it, and tfaeve est* 
cutiug some important and intelligible office* Now sup- 
posing or admitting, that wc know nothing of the proper 
ineenud constitotion oC a gland, or of the mode of its act* 
ing upon the blood $ then our skuaition ia precisely like 
tliat (>{ ail unmcchanical looker-on, who stands by a stock* 
iug-ioom, a corn-null, a car ding-machine , or a threshing 
machine at work, the fabrick and mechanism of which, as 
well as all that passes within, is hidden from his sight hf 
the outside case ; or, if seen, would foe too complicated 
for his imintormed, uninstnicted understanding to compre- 
hend. And what is that situation ? This ^ctator, igno- 
lant aa he is, sees at one end a material enter the machiae, 
as onground gram the mill, raw ootton the earding-mn* 
chine, slicavcb oi unthrcshed corn the thrcshiijg machine ; 
and, when he easts his eye to the other end of the appara- 
tns, ha sees the material issuing from it in a new stale ; 
aidy what b mom, in a state maulestly adapted to future 
uses; the grain in meal fit for the making of hnad, the 
wool in rovings ready for spinning into threads, the sheaf 
m eom dressed far the mill. Is it necessary that this man, 
ia order to be convinced, thift design, that mtentSon, that 
contrivance has been employed about the machine, should 
he nllo\ved to pull it in pieces; should be enabled to ex- 
amine the parts separately ; explore their action upon one 
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another^ or dieir openrioii, wlietlier simultaneoiis or mic* 

cessive, upon the material which is presenicd lo ihem ? 
He may long to do this to gratify his curiosity ; he may 
dewre to do it to improve hit theoretkic knowledge ; or 
he may have a more subitaiilial reason for requesting it^ 
if he happen, instead of a common visiter, to be a mill* 
wrij^ht by profession, or a person sometimes called in to re- 
pair such«like machines when out o£ order ; but, for the 
purpose of ascenaioing the existence of counsel and de* 
sign in the fonnation of the maehinCf he wants no such in* 
tromission or privitj'. What he sees is sufficient. The 
effect upon the material, the change produced in it, tlie 
utility of that change for future applications^ ahtmdant* 
\ ly testify, be the con c ealed part of the' machine or of Its 
eonstrucdon what it will, the hand' and agency of a contri* 
ver. If any c(jnhrmation were wanting to the evidence 
which the animal secretions ^afford of design, it may he 
derived, as hath been already hinted, from their variety, 
and from their appropriation to their place and use* They 
ali toiue lioni ihc same l)lood ; ihcy arc all (lr:n\ ii off hy 
glands j yet the produce is vety different, and the differ<» 
ence exactly adapted to the woirit which is to l)e done, or 
the end to be answered. No account can be |^en of this 
without resorting to appointment* Wh} , for instance, is 
tlie saliva, ivhich is diffused over the seat of taste, insipid, 
whilst so many others of the secretions, the ^rine, the 
tears, and the sweat, are salt i Why does the gfand within 
the ear separate a viscid substance, winch defends that 
passage ; the gland in the upper angle of the c) c, a thin 
brine, which washes the ball I Why is the synovia of the 
joints mucilaginous ; the bile bitter, stimula|ing;i and 
soapy i Why does the juice, which flows into the stomach, 
conttun powers, which make that bowel, the great labora* 
tory, a^ it is by its situation ^e recipient, of tlic materials 
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of future nutrition ? These nre all fxur questions ; tmd no 
answer can be given to them, but what calls in intelligence 
and intentioQ* 

My ol )j L ct in iht pment chapter has been to teadi three' 

things : first, that it is a mistake to suppose, that, in n a- 
aoning ii'om tlie appearances of nature, the imperfection 
of our knowledge proportionably aflSccts the certainty of 
our coodaakm ; for in mway eases it does not affect it at 
an : sebondly, that the different parts of die animal frame 
mav lie classed and distributed, according to the dejiT-ee of 
exactness with which wc can compare them with works of 
art : thirdly, that the mechanical parts of our firame, or, 
those in which this comparison is most complete, although 
constituting, probably, the coarsest portions of nature's 
workmanship, are the properest to be alleged as proofs 
and specimens of design* 

CHAPTER VIII. 

OF MLCUAMCAL ARRANGEMENT IN THE HUMAN FRAME. 

W K proceed therefore to propose certain examples taken 
out of this class ; making choice of such, as, amongst those 
which have come to our knowledge, appear to be the most 
striking, and the best understood ; but obliged, perhaps, 
to postpone both these recommendations to a third, that 
of the example being capable of explanation without plates, 
' or figures, or technical language. 

Of TUB BONKS* 

I. I challenge any man to produce, in the joints and 
pivots of the most complicated, or the most flexible ma- 
chine, that was ever contrived, a construction more arti- 
ficial, or more' evidently artificial, than that which IS seen 
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iBi^cTCrtdifiB c£ tibc htuMH fwdk* Two w€k to 
br done. The head was to hare tiM power of bcsding 

forward and backward, as in the act of nodding-, st<x>pmg^, 
looidng upwwd or downward ; and, at the saoie time, of 
tnratng itsdf mmd upon the body to a ccftua extent, the 
quadmt we witt say, or ntther, pcrlufi, m hondred and 

twenty decrees of a circle. For these two purposes, two 
distinct contrivances are employed. First, the head rests 
immediately upon the uppennoit of the vertebrae, and is 
wuted Id it bjr ft Alnjv joint ; upon which joint the head 
}ilttyi freely Ibrwaid and backwaid, aa hr either way aa ta' 
necessar}-, or as the ligaments allow : which was the first 
thing required* But then the rotatory motion is un* 
provided for. Therefore, aecoodiy, to make the head ca« 
piible of thia, a farther mechanism is introdoced; not 
between the head and the uppennoet bone of die neck, 
where the hinge is, but between that bone, and the bone 
next underneath it. It is a mechanism resembling a tenon 
and mortice* Thia second, or uppermost bone but one, 
has what anatomists call a process, viz. a projection, 
somewhat similar, in size and shape, to a tooA $ which 
tooiii, entering a coi 2 csponding hole or socket in tJie bone 
above it, forms a pivot or axle, upon which tliat upper 
booe, together with the head which it supporta, tufna freely 
in ft circle 1 and as far in the circle, as the attached mus- 
cles permit the head to turn. Thus are both motions 
perfect, without interferinij with each other. When wc 
nod tile head, we use the hinge joint, which lies between 
the head and the first bone of the neck. When we turn 
the head round, we use ike tenon and mortice, which runs 
hetween the first bone of the neck mid the aMmd. 'We 
see the saine contrivance, and tlu same principje, em ploy- 
ed in the frame or mounting of a telescope. It b occa- 
•ionaUy requisite, that the obfeet end of the jnsiraneat be 
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miyvcd np and dowa^ as well as horisBantalijr of equaloiwl* 

ly. For the vertical motion there is a hinge upon which 
the telescope plays : for the horizontal or equatorial mo* 
tMm, an axis upon which the tdescope and the hinge torn 
round togedier. And thb is exactly the mechanism yrhuh 
h applied to the motion of the head : nor. will any one 
here doubt of the existence of counsel unci design, except 
it be by that debility of mind) whidx can trust to its own 
reasonings in nothingi 

We may add« that it was, on another accoont also, ex* 
pedient, that die motion of the head backward and forward 
should be performed upon the upper surface oJ die tirst 
vertebra ; for, if the first vertebra itself liad bent Ibrward, 
it wouU have btoog^t the spinal marrow, at the vciy he* 
giming of its cowve, upon the point of the toodu 

IL Another iiicch;uiic;il c()ntri\ aiicc, not aiiUkc the last 
in its object, but different and original in its means, is seen 
in what anatomists call the forearm; that is, in the arm 
between the elbow and the wristk Here, lor die peifcct use 
of the limb, two motions are wanted ; a motion at the el- 
bow backward and foru'ard, which is called a reciprocal 
motion ; and a rotatory motion, by which the palm of the 
hand, as occasion recfoires, may be turned upward* How 
is this managed t The lore-arm, it is well known, eonusta 
of two bones, lyinj^ alonj^-side eru h other, but touching 
only towards die ends. One, and on!)' one, of these bones, 
is joined to the cubit, or upper part of the arm, at die ^ 
bow; the other akme, to die hand at the wrist* The first, 
by means, at the elbow, of a hinge joint (which allows 
only of motion in the same plane,) swings backward and 
forward, canying akmg with it the other bone, and the 
whole f<n^-arro. In the mean time, as often as diereboc* 
casion to turn the p:dm upward, that other bone, to which 
the hand is attached, rolls upon the first, by the help of a 
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grbofv^ or faollow near each end of one honCf to which b 
fitted a corresponding promiiieiice in the other. If both 

bones had been joiiu d to the cubit or upper am) iit the el- 
bow, or both to the liand at the wrist, the ihiiig could not 
have been done* The first was to be at liberty at one end, 
and the second at the other : by which means the two ac» 
tkms may be perfotmed together. The great bone, which 
carries the fore-arm, may be swinging upon its hinge at 
the elbow, at the very time, that the lesser bone, which car- 
ries the handy may be tunimg round it in the grooves* 
The management also of these grooves, or rather of the 
tubercles and grooves, is very observable. The two bones 
are called the radius and the ulna. Above, i. e. towards 
the elbow, a tubercle ol the radius pla} s into a socket of 
the ulna ; whilst below, i« e« towards the wrist, the radius 
finds the socket, and the uhia the tubercle. A nngle bone 
m die fi^re^arm, with a ball and socket joint at the elbow, 
which admits ot motion in all directions, might, in some 
degree, have answered the purpose, of both moving tlie 
arm, and turning the hand* But how much better it is 
accomplished by die present mechanism, any person may 
convince himself, who puts the ease and qtuckness, with 
which he can shake his hand at the wrist circularly (mo\ - 
iiig likewi^, if he please, his arm at the elbow at the i>amc 
time,) in competition with the comparatively slow and la* 
borious motion, with which his arm can be made to turn 
round at the shoulder, In- the aid of a ball and socket joint. 

III. The .spine or back bone is a chain oi juiiiis of very 
wonderful construction. Various, dilhcult, and almost in- 
consistent offices were to be executed by the same instnip 
ment* It was to be firm, yet flexible (now I know no chain 
made by art, which is both these ; for by firmness I mean 
not only strength, but stability j) Jirm^ to support the erect 

position oi the body ; Jiexible^ to aUow of the bending of 
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the trunk tn all degrees of curvature* It was further ako^ 
which is uiother, and quite a disdnct purpose from the 

rest, to Uccoiiie a pipe ur conduit for the safe conveyance 
iroiu tlie brain of the most important fluid of the auimal 
frame, that^ namely, upon which all voluntary motion de- 
pends, the spinal marrow ; a substance, not only of the first 
necessity to action, if not to life, but of a nature so delicate 
and tender, so siisccpur>lc and so impatient of injut \ , at, 
that any unusual pressure upon it, or any considerable ob- 
struction of its course, is followed by paralj^is or death* 
Now the spine was not only to funush the main trunk for 
the passa^ of the medullary substance from the bnun, but 
to give out, in tlie course of its progress, small pipes there- 
from, which, being afterwards indefinitely subdivided, 
might, under the name of nerves, distribute thb exquisite 
supply to every part of the body* The same spine was also 
to serve another use not less wanted than the preceding, 
viz. to afford a fulcrum, stay, or basis (or more properly 
speaking a' series of these) for the insertion of the muscks 
which are spread over the trunk of the bodyi in whidi 
trunk there are not, as in the limbs, cylindrical bones, to 
which lUl v can be fastened, and, likewise, whicli it» a similar 
use, to furnish a support for the ends of the ribs to rest upon. 

Bespeak of a workman a piece of mechanism whkh shall 
comprise all these purposes, and let him set about to contrive 
it ; let him try his skifl upon it ; let him feel the difficulty 
of accomplishing the task, before he be told how the same 
thing is eifcctcd in the animal frame. Nothing will enable 
him to judge so well of the wisdom which has been employ* 
ed : nothing will dispose him to think of it so truly. Fir^t, 
for the firmness, yet flexlbilit}*, of the spine, it is compos- 
ed ot a t^eat iiunii>er of bones (in the human subject of 
twenty-four) joined to one another and compacted together, 
by broad bases. The breadth of the bases upon which 

Vol. L 10 



Digitized by Goc);^,;Ic 



74 or MECBAMICAL AJiaANG£M£KT 

the parts severally rest, and the closeness of the junctioiiy 
^ye to the chain its fimmesB and stabiiiQr : the number 
of paits» and conaeqiient frequency of joints, its flexibility* 
Whidi flexibility, we may also observe, varies in diflerent 
parts of the chain : is least in the back, where strength 
more than flexure is wanted ; greater in the loins, which 
It was neceiaary dbould be mote stipple than the back ; and 
^cateat of all in the neck, for the free motion of the head* 
Then, secondly, in order to afford a passage for the de* 
scent of the medullary substance, each of these bones is 
-bored through in the middle in such a manner, as that, 
when put together, the hole in one bone falls into a line» 
and correaponds, with die holes in die two bones contigu* 
ous to it« By which means, the perforated pieces, when 
joined, form aii entire, close, unintcn upLcd channel : at 
least whilst the spine is upright and at rest* But, as a set- 
tled posture is inconsistent with its use, a great diflicultj 
«till remauEiedi which was to prevent dMi^vertebne shifting 
upon uiic another, so as to break die line of the canal as 
plten as th^ body moves or twists ; or the joints gaping 
externally, whenever the body is bent forward, and die 
apine* diereupon, made to mke die fonnof a bow. Theae 
dangers, fidiich are mechanical, are mechamcally provided 
against. The vertebrae, by means of their processes and 
projections, and of the articulations which some of these 
form with one anodier at their extremities, are so locked 
in and confined, as to maintain, in what are called the 
bodies or broad surfaces of the bones, the relative posi* 
^on nearly unukcred ; and lo tin ow the change and the 
pressure, produced by flexion, almost entirely upon the in* 
tervemng cartilages, the springiness and yielding nature cC 
whose substance admits of all the motion whkh is neces- 
san^ to be performed upon them, without any chasm being 
produced by a separation of the parts* I say ot ail the 
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motluii which is iiL'ccssarv ; for, although we bend OUV 
backs to every degree alino&t oi indmatioa, the motion of 
eadi vertebrs is veiy smatt ; such ia the advantnge whicb 
we receive from the chain being eomposcd of so mnf IfaikSf 
ti^ ipiae of so msatf bones. Had it censisted of tlurte or 
four bones only, in bending die body the spinal marrow 
must have been bruised at every angle. The reader need 
not be told that these intervening cartilages are gristles ; 
and he may see them in perf e c ti on in a loin of veaL Their 
form also fareurs the same intention. They are thicker 
before than behind, so tliat, when we stoop iorvvard, the 
compressible substance of the cartilage, yielding in its thicks 
erand anteriour part to the force which squeeses tt, brings 
the surfaces of the adjoining vertebrK nearer to llie beii^ 
parallel with one another than they were before, instead of 
increasing the inclination of their planes, which must have 
occasioned a fissure or opening between them. Thirdly,' 
for the medullary canal giving out in its course, and in a 
convenient order, a supply of nerves to different parts of 
the body, nmchcii are made in the upper and lower edge 
of every vertebra ; two qn each edge ; equidistant on each 
side from die mid^e line of the back* When the verte* 
hnt are put together, these notches, exactly fitting, form 
small hoies ; through which the nerves, at each articula- 
tion, issue out in pairs^ in order to send their branches to 
every part of the bod\ , and with an equal bounty to both 
sides of the body* The fourth purpose assigned to the 
same instrument, is the insertion of the bases of the 
muscles, and the support of the ends of the ribs : and for 
this fourth purpose, especially the former part of it, a 
figure, specifically suited to the design, and unnecessaiy 
for the other purposes, is given to the constituent bones. 
Whilst they are plain, and round, and smooth towards tiie 
front, where any roughness or projection might have 



Digitized by Goo de 



76 



OF MECHANICAL ARRANC£M£NT 



wounded the adjacent viscera, they run out, bdiind, and 
on each mdcj into long processes, to which processes the 
muscles necessary to the motions of the trunk are 
fixed ; and fixed with such art, that, whilst the vertebne 
supply a basis for the muscles, the muscles help to keep 
these bdnes in their position, or by their tendons ^ to tie 
them together* 

That most important, however, and general propert)*, 
viz. the strength of the compages, and the security against 
luxation, was to be still more specially consulted; for 
where so many joints were concerned, and where, in every 
one, derangement would have been fatal, it became a sub- 
ject of studious precaution. For this purpose, the verte- 
bns are articulated, that is, the moveable joints between 
Aem are formed, by means of those projections of their 
substance, which we have mentioned under the name of 
processes ; and these so lock in with, and overwrap, one 
mio&er, as to secure the body of the vertebne, not only 
from accidentally slipping, but even from being pushed, 
out of its place, by any violence short of that which would 
break the bone. I have often remarked and admired tins 
structure in the chine of a hare. In this, as m many in* 
btances, a plain observer of the animal economy may 
spare himself die disgust of being present at human dis- 
sections, and yet learn enough for his information and sa^ 
tisf action, by even examining die bones of the animak 
whicli come upon his table. — Let him take, for example, 
into his hands, a piece of the clean picked bone of a hare's 
back ; consisting, we will suppose, of three vertebrae* He 
will find the middle bone of the three, so implicated by 
means of its projections or processes, wiUi the bone on 
each side of it, that no pressure which he can use, will 
force it out of its place between them. It v.ill give way nei* 
ther forward, nor backward, nor on either side. In which^ 
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ever direction he pushes, he perceives, in ihe form, or 
junction, or overlapping of the bones, an impediment op- 
posed to his attempt ; a check and guard against dislocation* 
In one part of the spine, he wiU find a still further fortifying 
expedient, in the mode according to which the ribs are an- 
nexed to tlic spine. Each rib rests upon two vertebrae. 
That is the thing to be remarked, and any one may re- 
mark it in carving a neck of mutton* The manner of it is 
this : the end of the rib is dlv idcd bv a middle ridge into 
two surfaces, which surfaces are joined to thi bodies of 
two contiguous vertebra, die ridge applying itself to the 
intervening cartilage. Now this is the very contrivance 
which is employed in the famous iron bridge at my door 
at Bishop-VVearniouth ; and for the same purpose of sta- 
bility ; viz. the cheeks of the bars, which pass between 
the arches, ride across the joints, by which the pieces 
composing each arch are united. Each cross-bar rests 
upon two of these pieces at their place of junction ; and 
by that position resists, at least in one direction, any ten- 
dency in either piece to slip out of its place. Thus per- 
fectly. In oni; lucans or the other, ib the danger of slipiting 
laterally, or of being drawn aside out of the iine of the 
back provided against : and, to withstand the bones being 
pulled asunder longituctinally, or in the direction of the 
line, a strong membrane runs from one end of ilie chain 
to the other, sufficient to resist anv force which is ever 
likely to act in Ae direction of the back, or parallel to it 
and ccmsequendy to secure the whole combination in their 
places. The general result is, that not onlv the motions 
of the human body necessary for die ordinary olhccs of life 
are performed with safet}', but that it is an accident hardly 
ever heard of, that even the gesticulations of a harlequin 
dibtorl lii:> i»piue« 
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Upon the whole, and as a guide to those who may be 
incHiied to canry the connderatkm of tlus subject Itiftlier, 
there arc three views under which the spine ought to be 
jegardedy and in all which it cannot iaii to excite our adnii« 
ration* Hiese views rebite to its articiibtioiis, its liga- 
ikientB, and its perforation ; and to the corresp o ndi n g ad- 
vantages which the body derives from it, for at i ion, ior 
Strength, and for that, which is essential to every part, a 
secure commumcatioA with the brain. 

The structure of tihe spine is not in general different in 
different animals. In the serpent tribe, how e\ er, it is consi- 
derably varied; but with a strict reference to the conveniency 
of the animal. For, whereas in quadrupeds the number of 
vertebra is from thirty to forty, in the serpent it is nearly one 
hundred and fifty : whereas in men and quadrupeds the 
aurfaoes of the bones are flat, and these fiat surfaces laid 
one against tiie other, and bound tight by sinews ; in the 
serpent, the bones play one within anodier like a ball and 
socket,* so that the} have a free motion upon one another 
in eveiy direction ; that is to say, in men and quadrupeds 
firmness is more consnked; in serpents, pliancy. Yet 
even pliancy is not obtuned at the expense of safety. The 
back bone of a serpent, for coherence and flexibility, b one 
of the most cmious pieces of animal mechanism, with 
which we are acquainted. The chsun of a watch, (I mean 
the chain which passes between the spring-barrel and the 
fusee) which aims at the same properties, is but a bungling 
piece of workmanship in comparison with that of which 
we speak. 

IV. The reciprocal enlargement and contraction of the 
thest to allow for the play of the lungs, depends upon a 
simple yet beautiful mechanical contrivance, referable to 
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fitnicture of tibe bonei whkk iadoae it. The ribt m 
-ttticulated to Ac backlKme, or raithcarto its nde projectknOi 

•obliquely ; Aat », tn their natural portion they bend or 
slope from the place of aruculation downwards. But the 
'bans upon which they rest at this end being fixed^ the 
0oiise<|tteiice of the dUiquit^t or the inclinatioik downwards^ 
is, that, when they come to move^ whatever |ialb the rifas 
upwards, n< ci^^s^ii ily, at the same time, draws them out; 
and that, whilst tlie ribs are brought to a light angle with 
$ht ^ine behind, the sternum^ or part of the cheat 
which they ste attached in front, n thrust forward* The 
Simple action, therefore, of the devai^g muscles does the 
business : w hereas, if the ribs had been articulated with 
the bodies of the vertebra at right angles, the cavity of the 
idiorax cottld never have been further eatonged by a change 
of their position* If each rib had been a rigid bone, arti- 
culated at both ends to fixed bases, the whole chest had been 
immoveable. Keill has observed, that the brea3t4>one, in 
an easy inspiration, is thrust out one tenth of an inch i and 
be calculates that this, added to ^lat is gained to the 
space within the chest by the flattening or descent of the 
•diaphragm, leavtb room iur fort}'-two cubick iuchcs of air 
to enter at every drawing in of the breath. When there 
is a necessi^ for a deeper and more laborious inspiintibn, 
the enlargement of the capaaty of the chest may be so in- 
creased by effort, as that the lungs may be distended 
w^ith sevent}' or a hundred such cubick inches.* The 
thonuL, says Schelhanuner, forms a kind of bellows, such 
as never have been, nor probably will be, made by any ar- 
tificer* 

V. The patella^ or knee-pan, is a curious litdc bone ; 
in its form and office unlike any other bone of the body. It 
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Is circular ; the size of a crown piece ; pretty thick ; a little 

convex on both sides, and covered with a smooth cartir 
lage. It lies upon the front of the knee ; and the powers 
fill tendons, by which the leg is brought forward, pass 
through it (or rather it makes a part of their continuation) 

li um tlu ir origin in the thigh to thf ir insertion in the tibia. 
It protects both the tendon and the joint from any injury 
*which either, might suffer, by the rubbing of one against 
the other, or by the pressure of unequal surfaces. It also 
gives to the tendons a \ ery considerable mechanical ad- 
vantage by altering the line of their direction, and by ad- 
vancing it further out from the centre of motion ; and 
this^ upon ^ principles of the resolution of force, upon 
which jirinclples all machinery is iuiinded. These are its 
uses. But what is most observable in it is, that it appears 
to be supplemental, as it were, to die frame ; added, as it 
should almost seem, afterward ; not quite necessary, but 
very convenient. It is separate from the other bones ; 
that is, it is not connected with any pther bones by the 
common mode of union* It is soft, or hardly formed, in 
infancy ; and produced by an ossification, of the incepdon 
ur process of which n^) account can be given fix>in the 
structure or exercise of the part* 

VI* The ahouUkr^blade is, in some material respects, a 
very singular bone : it appearing to be'made so expressly 
ior its own purpose, and .so independently of ever)' other 
reason. In such quadrupeds as have no collar-bones, 
which are by far the greater number, the shoulder-blade 
has no bony communication with the trunk, either by a 
joiai, or process, or in any other way. It docs not grow 
to, or out of, any other bone of the tnmk* It does 
not apply to any other bone of the trunk* (I know not 
whether this be true of any second bone in the body, ex- 
cept perhaps the os hyoidcs.) In strictness, it forms no 
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part of the skeleton. It is bedded in the flesh ; attached 
only to the muscles. It is no other than a foundation 
bone for the arm» laid in, separate, as it were, and distinci 
Urom the general osslficatioii. The lower limbs connect 
themseUci at the hip with bones which form part of the 
skeleton ; but^ this connexion, in the upper limbs, being 
wanting, a basis, whereupon the arm mi^^t be articolated, 
was to be supplied by a detached ossification for the pur- 
pose. 

* 

or TttE JOINTS. 

Ik The above are a few examples of l^ones made re- 
markable by their confiscation : but to aknost all the 
bonea belong jwnu g and in these, still more clearly tfaan 
in the form or shape of the bones themselTeS, are seen 
both contrivance and contrivinp^ wisdom. Every joint is 
a curiosity, and is also strictly mechanical* There is the 
hinge joint, and the mortice and tenon joint ; each as man** 
ifestly such, and as accurately defined, as any which can 
he produced out of a cabinet-maker's shop. And one or 
the other prevails, as either is adapted to the motion which 
is wanted : e* g« a niortice and tenon, or ball and socket 
jomt^ ifl not required at die knee, the leg standing in need 
only ot u motion backward and forward ia ihc same plane, 
for which a hinge joint is sufficient : a "mortice and tenon, 
or ball and socket joint, is wanted at the hip, that not only 
iA» progressive step may be provided for, but the interval ^ 
between the limbs may be enlarged or contracted at plea- 
sure* Now observe what would have been the inconve- 
niency, i. e* both the superflui^ and the defect of articula- 
tion, if the case had been inverted ; if the ball and socket 
joint had been at the knee, and tlie hinge joint at the hip. 
The thighs must have been kept constantly together, and 
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the legs liave been loooe and straddling. There would 
Imtc been no use that we know of, in being able to torn 
the cahrea q{ the legs before : and there would hare been 

great confinement by restraining the motion ot ihc tliighs 
to one plane. The disadvantage would not have been less, 
if the joints at the hip and the knee had been both of the 
same sort i both balls and sockets, or both hinges : yet 
why, independendy of udlity, and of a Creator who con* 

sukcd that utility, should the same boiic (the thigli bone) 
be rounded at one end, and channeled at the other I 

The Mnge joint is notfonnedby a bolt passing through 
the two parts of the hinge> and diua keeping them in their 
places ; but by a different expedient. A strong, tough, 
pai chmciil-iikc membrane, rising from the receiving bones, 
and inserted all round the received bones a little below 
their headsi incloses the joint on eveiy side. This mem- 
brane ties, confines, and holds the ends of the bones toge« 
ther ; keephig the corresponding parts of the joint, i. e« 
the relative convexities and concavities, in close applica- 
tion to each other. 

For the baU and sociei j^im^ beside the membfane al^ 
ready described, there is in some important j<Mnt8, as aft 
additional security, a short, strong, yet flexible ligament, 
iust rted by one end into the head of the ball, by the other 
into the bottom of the cup ; which ligament keeps the two 
parts of the joint so firmly in dieir place, that none of the 
motions which the limb naturally performs, none of the 
jerks imd tvviiits lo which it is ordiiiarily liable, notliing 
less indeed Uian the utmost and the most unnatural vio- 
lence, can pull them asunder* It is hardly indeed imagin* 
able, how great a force is necessary, even to stretch, still 
more to break, this ligament ; yet so flexible is it, as to 
oppose no impediment to the suppleness ol the joint. By 
its situation also, it is inaccessible to injuty from sharp 
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edges. As it cannot be ruptured, such is its strength ; so 
it aumot be cut, except hj an acddeat which would sever 
the limb- If I had been pennitted to Ihune a proof of 
contrivance, such as might satisfy the most distrustful in- 
quirer, I know not whether 1 could have chosen an exam- 
ple of mechanisni more unequivocal, or more free from 
objection, than diis ligament* Nothing can be more me* 
chanical ; nothiiit;, however subservient to the safety, less 
capable of being generated by the action of the joint. I 
would particularly solicit the reader's attention to this 
provision, as it is found in die head of die f AtfA hme ,* to 
its strength, its structure, and its use. It is an instance 
Upon which I lay my hand* One single fact, weighed by 
a mind in earnest, leaves oftentimes the deepest imprea>» 
sion. For the purpose of addressing (fiHerent tmderstand* 
ings and different apprehensions, for the purpose of senti* 
inent, for the purpose of exddng admiration of the Crea- 
tor's work$, we diversify our views, we mtddply examples i 
but, for the purpose of strict argument, one clear instance 
is suiiicient : and not only suiiicient but capable perhaps of 
generating a firmer assurance than what can arise from a 
divided attention. 

The ginj^lymusy or hinge joint, does not, it is manifest, 
admit of a ligament of the same kind with that of die ball 
and socket joint, but it is always fortified by the species of 
ligament of which it does admit. The strong, firm, invest*- 
ing membrane above described, accompanies it in every 
part : and, in particular joints, this membrane, which is 
p rop er l y a ligament, is considerably stronger on the sides 
than either before or behind, in order that die convexities 
may play true in their concavities, and not be subject to 
slip sideways, which is the chief danger ; for the mus- 
cular tendons generally restrain die parts from going fur- 
ther than they ought lo go in die ^ane of their motion. 
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In the kncBy which is a joint of this form, and of great im- 
portance, there are superadded to the common {novisions 

for the stability of the joint, two strong ligaments whicli 
cross each other ; and cross each other in such a nuumcT) 
as to secure the joint from being dispkiced in any assi^p* 
aUe direction. ^ I think,'' says Cheselden, ^^that the knee 
cannot be completely dislocated without breaking the cro99 
ligaments.*'* We cun hardly help comjuuiug this widi 
the binding up oi a fracture, where the fillet is almost al- 
ways, strapped across, for the sake of giving firamess and 
Strength to the bandage. 

Another no less important joint, and tliat also of the 
ginglymus sort, is the ankle ; yet, though important, (in 
order, perhaps, to preserve the symmetry and lightness of 
the limb) MmaU^ and, on that account, more liable to in- 
jury. Now this joint is strengthened, i. e. is defended 

from (lifilocation, bv two icniiirkahle piocesses or prolc^nga- 
tions oi the bones of tl^e leg, which processes form the 
protubenmces that we call th^ inner and outer ankle. It 
is part of ead» bone going down lower than the other part, 
and thereby overlapping the joint : so that, if the joint be 
in d inj^er of slipping outward, it is curbed by the inner 
projection, i. e. that of the tibia ; if inward, by the outer 
projection, i. e. that of the fibuhu Between both, it is 
locked in its poution. I know no account that can be 
given of this structure, except its utility. Why should the 
tibia teiuiinate at its lower extremity with a double end, 
and the fibula the same, but to barricade the joint on both 
sides by a con^uation of part of the thickness of the bone 
over it! 

1 lie joint at the slijuUer^ compared with the joint at the 
Mfi though both .bail and socket joints, discover a diifei:<r 

* Chei. iUist. Ttk. ed p. 45. 
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cnce in dinr form fliifl ptopottioHlif wdl sidled to thft ^sf* 

ferent offices which the limbs have to execute. The cup 
or socket at the shoulder is much shallower and flatter 
than it is at the hip, and is also in part fonned of cartilage 
set round the rim of the cup. The soeket, faito which (die 
litad oi thr thigh hone is inserted, is (kcper, and made of 
more solid materials. This agrees with the duties assign- 
ed to each pait«— The arm is an instrument of motion^ 
principally, if not solely^. Accordtng^j die shallowness of 
the socket at die shoulder, and the yieldingncsa'of tile earw 
tilaginous substance with which its edge is set round, and 
which in fact composes a considerable part of its concav- 
ity, are. exodlendy adapted for the allowance of -a freer 
motion and a wider range i both which the arm wains; 
Whereas the lower linsb, forming a part of ihe coltmrn tf 
the body ; havinj^ to support the body, as vr^ as to be 
the means of its locomotion ; firmness was to be consiUtcd 
aa wdl as action* With a capacity Ibr motion, in aU dt« 
rectkms indeed, as at the shoulder, but not in any direc* 
tion to the same extent as in the arm, was to be united 
stability, or resistance to dislocation. Hence the deeper 
excavation of the socket ; and the presence of a leiB pro^ 
portion of cardkge upon the edge* 

The suppleness and pliability of the jointo we evety 
moment experience ; and the Jir?rine9S of animal articula- 
tion, the property we have hitherto been considering, may 
be judged of from thia single observation, that, at 'any 
(^ven moment of tiase, there are.mUUona of animal joints 
in complete repair and use, for one that is dislocated ; and 
this notwithstcuiding the contortions and wrenches to which 
the limbs of animals are continually subject. 

IL The jcintit or rather die eada of the booea whidi 
form diem, display also, in their configuradon, another 
use* The nerves^ blood-vessels, and tendons, which are 
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aeceisarf to the life, or Ibr the motion of the limbs, *mtut» 
it is evident, in their way from the trunk of the body to 

the place of thtir destination, travel over the moveable 
joints ; and it b no less evident, that, in this part of their 
coitrse,^!^ will have, Irom sudden motions and firom 
abrupt changes of curvature, to encounter the danger of 
compression, attrition, or laceration. To guard fibres so 
tender against consequences so injurious, their path is 
In those parts protected with peculiar care : and that hy a 
pfovision in the figure of ihe bones themselves. The 
nerves which supply ihe fore-arm^ especially the infertour 
cubital nerves, are at the elbow conducted, by a kind of 
covered way, between the condyls, or rather under the 
nmcr extuberances of the bone, which composes the up^ 
ptr part of the arm.* At hm the extremiiy of the 
Mgh bone is divided by a sinus or cHIFinto two heads or 
protuberances ; and these heads on the back part stand 
out beyond the cylinder of the bone. Throu^ the hollow, 
which lies between Ac hind parta of these two heads, that 
Is to si^, under the ham, between the hamstrings, and 
wi^in the concave recess of the boiic formed bv the extu- 
berances on each side ; in a word, along a deftle, between 
Tocks, pass the great vessels and nerves which go to the 
ltg»t Who led thele vessels by a road so defended and 
secured ? In the joint at the 9houUkr^ in die edge of die 
cup >\ hich receives the head of the bone, is a notch which 
is joined or covered at the top with a ligament* Through 
tfasa hole, thus guarded, the blood«vssseis steal to dieir 
desdnatioii in dw ann, instead of mounting, over the edge 
of the concavity4 

I XL In all joints, the ends of the bones, which work 
against each other, are tipped with ffrUHe. In the ball and 

• Chcs. An. p. 255, ed. 7Ui. fib. p. 35. Mb. 30. 
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flockct joiaty the cup is liiied, aad ihc htH capped with it^ 
The smoodi 8urfiu«v elasdck and ualriable mftuw of 

cartilage, render it ol all substances the propereat for the 
place and purpose. I should, thereiore, have pointed dus 
out amongst die foremost of die provisions which hnv0 
been made in die joints £or die facilitatiny of dieir acdon, 
hud it not been alleged, that cartilage in truth is only nas* 
cent or impcrlcct bone ; and that the bone in these places 
is kept soft and imperfect, in oonse(|iience of a more com- 
plete and iigid ossificstion being prevented fipom taking 
place by the condnual motion and robbing of die surfaces. 
Winch being so, what we represent as a designed advan- 
tage, is an unavoidable effect* I am far from being con- 
vinced diat this is a true account of the fact i or that, if it 
were so, it answers the argument* To me, the suraMMuH- 
ing of dfe ends of die bones with grisde, looks more like n 
pUuing with a diilcrent metal, than like the same metal 
kept in a different state by the action to which it is ex- 
posed. At all events we have a great particular benefit^ 
though arising from a general constitutkm : but this last 

not being quite v. hut my argument requires, lest I should 
seem by applying the instance, to overrate its x'alue, I have 
dioug^t it fair to state the question which attends it. 

IV* In some jmnts, very particularly in die knees, there 
are loose cartilages or gristles between the bones, and 
within the joint, so that the ends of the hones, instead of 
working upon one another, work upon the intermediate 
cartilages. Chesciden has observed,* that the coMiv-. 
ance of a loose ring is practised by mechanicks, whteredie 
friction of the joints of any of their machines is great ; aa 
between die parts of crook hinges of lai;ge gates, or under 
thehcadof thence screw of large vices* The cartilages 

• lb. p. 13. 
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of which we speak have very much of the form of these 
lings* The compwisoii moreover shews the reason why 
we find them m the knees rather than in odier jouits* It 

is an Lxptdient, we have seen, which a mechanick resorts 
to, only when some strong and heavy work is to be^ done* 
So here the thigh bone has to achieve its motion at die 
knee, with the whole weight of ihe body pressing upon it^ 
and often, as in rising from our seat, with the whole 
Weight of the body to lift. It should seem also from 
Cheseiden'ft account, that the slipping and sliding of the 
loose cartikges, diough it be probably a small and obscure 
change, humoured the motion of the end of the thigh bone, 
under the particular configuration which was neccessary 
to be given to it for the commodious action of the ten- 
dons ; and which configuration requires what he calls a 
variable socket, diat is, a concavity, the lines of which as- 
sume a difierent curvature in Afferent mdinadons of the 
bones. 

V. We have now done with the configuration ; but 
there is also in the joints, and that common to them all, 
another ezqiusite provision, manifestly adapted to their 
use, and concerning which there can, I think, be no dis- 
pute, nairtcly, the regular suppiv of a mucila^^e, more emol- 
lient and slipper)' than oil itself, which is coastandy soften- 
ing and lubricating the parts that rub upon each other, and 
thereby diminishing the effect of attrition in the highest 
possible degree. For the coniinual secretion of this im- 
portant liniment, and for the feeding of the cavities of tlie 
joint with it, glands are fixed near each joint ; the excre- 
tory ducts of which glands, dripping with their balsamick 
contents, hang loose like fringes widun the cavity of the 
joints. A late improvement in what are called Irictiou 
wheels, which consists of a mechanism so ordered, as to 
be regularly dropping oil into a box, which incloses the 
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axis, the nave, and certain balls upon which the nave re- 
volves, may be said, in some sort, to represent the contriv- 
ance in the ammal joint ; with this superiority, however, 
on the part of the jomt, viz* that here, the oil is not only 
dropped, but made. 

In considering the joints, there Is nothini^, perhaps, 
which ought to move our gratitude more than the reflec- 
tion, how weil they war* A limb should swing upon its 
hinge, or plu) in its socket, man \ hundred times in an hour, 
for sixty years together, withoul diiniuiition oi its ;vv;ilit\ : 
which is a long time for any thing to last ; lor any thing 
ao much worked and exercised as the joints are* This 
di|nbiUty I should attribute, in part, to the provision which 
u made for the preventing of wear and tear, first, by the 
polish of the cartilaginous surfaces; second!)-, by the heal- 
ing lulH'ication of the mucilage ; and, in part, to that as- 
tcmishing property of animal constitutions, assimilation,, by 
which, In every portion of the body, let it consist of 
what it will, substance is restored, and waste repaired. 

Moveable joiiUs, I think, compose the curiosity of 
bones ; but their uiiion, even where no motion is intended 
or wanted, carries marks of mechanism and of mechanical 
wisdom* The teeth, especially the front teeth, are one 
bone fixed in another, like a peg driven into a board. The 
buturcs oi the hkiill are like the edges of two saws clapped 
together, in such a manner as that the teeth of one enter 
the intervals of the other* We have sometimes one bone 
lapping over another, and planed down at the edges ; some- 
times also the thin lamella of one bone received into a nar- 
row furrow of another. In all which varieties we seem 
to discover the same design, viz* firmness of juncture, 
witiiout clumsiness in the seam* 
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CHAPTER IX. 

OF THB MUSCLES. 

Mu.cLE., whh thdrtendoo., «« th. faMrommt by 

which animal modon it p e ifoi iii ed. It will be our busi- 
ness to point out instances in which, and properties with 
respect to which, the dispositioa of these mtisdes is at 
ttricify mechanical^ as diat of the wires and attingt of a 

puppet. 

I. We may observe, what i believe it universal, an ex- 
act rdation between the joint and die flsiudes whack move 
it* Whatever motion die jointi hf itt OMclianical con- 
struction, is capable of performing, that motion the annex- 
ed muscles, hy their position, are capable of producing* 
For example ; if diere be, as at die knee and dbow, a 
hinge joint, capable of motion mdy in die tame plane, die 
leaders, as they are called, i. e. the muscular tendons, are 
placed in directions parallel to the bone, so as, by the con- 
tracdon or relaxation of the mutdet to which thejr belong, 
to produce that motion and no other* If these jointt were 
capable of a freer motion, there are no muscles to produce 
it* > Whereas at the shoulder and the lup, wiieie the ball 
and socket joint allowt by itt constnictioB of a l o iatei^ or 
sweeping motion, tendons are placed m tn^ a poeitioii^ 
and pull in such a direction as to produce the motion of 
wliich die jomt admitt* For tntttnoe, the tanonut or 
taylor't mutde, riting from die s|nne, running diagoMftf 
across the thigh, and taking hold of the inside of the main 
bone of the leg a little below the knee, enables ut, hy its 
contraction, to throw one leg and thigh over other; 
givmgeftct, at the tame time, to die baU and socket joint 
at the hip, aud the hinge joia( at the knee. There is, as 
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we have seen, a specifick mechauim in ^ bcmet Ibr the 
rotatory motions of the head and hands : there is, also, ia 
ihe oblique direction of the muscles belonging to them, a 
ipecifick provisaaa for die pntting of this Mchomsm of 
^ bones into action* And mark the consent of uses. 
The oblique nuiscics would ha\ c been inefficient, witboot 
the articulation ; the articulation would have been lost, 
vkfaout the obHque fliiiseles. It may be proper, however, 
to obeem ndtfa respect to the keadj aldKMig^ i think it 
does not Tuy the caee, that Its oblique motions aad ndi- 
BStions are often motions in a c/ia^onal^ produced by the 
joint action of muscles lying in straight directions. But, 
vhedier the pull he siag^e or eombiBed, the erckuhuioo is 
dways snch, ae to be capable of obeying the octioBi of the 
muscles. The oblique muscles attached to the head are 
likewise so disposed, as to be capable of steadying thtt 
g^ohe, ae mill m ttimomag iu The head of a new-bom 
lofinil k «Aen obliged to be filleted up^ Alter death the 
head drops, and roOs in every dtreetiovi* So that it is hy 
the cquilibre of the muscles, by the aid of a considerable 
and equipollent muscidar force in constant exertion that the 
head maartaiM its erect posture. The mfusdee here sup- 
ply, what weuld othcnrise be a great defect in die artica- 
lation : for the joint in the neck, although admirably i 
adapted to the motion of the head, is insufficient for its 
anppoet* It is not only fay the means of a most curious . 
etractuve of ikm banes that m man tunis Ins head, but hy 
wvmtm of m ad)ualed nrasodar power that he even holds 
k up. 

As another example of what we are illustrating, viz* 
mB0omkf of use between the bones and the muscles, it 
has been eheet v e d of die different vertebne, that their 
processes are exacdy proportioned to the quantity of mo- 
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tion which the d&er bones dlov c£y and which i3bc mpecv 
tive muscles are capable of prodocm^. 

II. A muscle acts only bv contraction. Its force is ex- 
eited in no other way. When the exertion ceases, it re* 
laxts itself, that is, it returns by rdaxation to its fonner 
state ; but without energy* This is the nature of the mus^ 
cular fibre : and being so, it is evident that the reciprocaL 
encrgetick motion of the limbs, by which we mean motion 
with force in of^site directioiis^ can only be produced by 
die instrumentality of opposite or antagonist muscles i of 
flexors and extensors answering to esch other* * For in^ 
stance, the biceps and brachiicus internum muscks placed 
in the ii unt part of the upper arm, by their contraction, 
bend the elbow; and with such degree of foroe»as the 
case requires, or the strength admits o£ The relai^atioQ 
of these muscles, after the ellbrt, would itierdy let the 
fore-arm drop clawn. For the back ^ yoke therefore ; and 
that the aim may pot only bend at the elbow, but also ex- 
tend and straight^ itself with forcei odi«r mu0cka» the 
longus apd brevty brachiaus externut^ and the anoonenc, 
placed on the hinder part of the arm, by their contractile 
twitch fetch back the fore- arm into a straight line with the 
Qubit, w idi no less iqrce than that with which it was bent 
out of iti The same thing obtains fill the lisUis, and in 
every moveable part of tl|e body. A finger is not bent 
and stnughtened, without tlie contraction of two muscles 
taking place. It is evident thereiore that the animal func* 
tions require that particukur disppsi(ioi| of the muades 
which we describe by die name of antagonist muscles* 
And they are accordingly so disposed* Every muscle is 
provided with an advcrsaiy . They act like two sawers in 
a pit by an opposite pull : and nothing purely can more 
strongly indicate design and attention to an end than their 
{>eingthuB stationed; than this oollocat jpn* The nature 
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Qi the muscular fibre being what it is, the purposes of the 
animal could be answered by no other. And not only the 
capacity for motion, but llie aspect and symmetry of the 
boch' is preserved by the muscles heing marshalled accord- 
ing to this order, e, the mouth is held in the middle of 
tlie &ce, and its angles kept in a state of exact correspon- 
dency, by two muscles drawing against, and balancing, 
each other. In a heniipk jj;ia, when the muscle on one 
side is weakened, the muscle on the other side draws the 
mouth awry* 

IIL Anodier property of the muscles, which could only 
he the result of care, is their being almost universally so 
disposed, as not to obstruct or interfere with one another's 
action, I know bnt one instance in which this impediment 
is perceived* We cannot easily swallow while we gape. 
This, I understand, is owing to the muscles employed in, 
the act of deglutition being so implicated with the muscles 
of the lower jaw, that, whilst these last are contracted, the 
former cannot act with freedom. The obstruction is, !n 
this instance, attended with little inconveniency ^ but it 
-shews what the effect is, where it docs exist ; and what 
loss of facul^ &ere would be, if it were more frequent. 
Now, when we ^flect upon the number of muscles, not 
fewer than four hundred and iorty-six in the human body, 
known and named,* how contiguous they lie to each other, 
in layers, as it were, over one another, crossing one ano- 
ther, sometimes embedded in one other, souk limes perfo- 
rating one another, an arrangement, which leaves to each 
its liberty and its f^ play, must necessarily require medi- 
tation and counsel. 

IV. The io\lo\v\n^ is oftentimes the case with the mus- 
cles. Their action is wanted where their situation would 

* ReiH*s Anat p. ed. Sd. 
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be inconyeiueBt. In wliick C9ae iSkthttdy of die nniscld W 

placed in some commodious position at a distance, and 
made to commumcate with the point of action, by slenxlcr 
struigs or wires* If the rauaclee* which move fht iiigeiw, 
had been pliced in the pahn or back of the hind, tfaejr 
would have swelled that part to an awkward and dmnsjr 
thickness. The beauty, the juoportiofis of tl^c part, would 
have been destroyed. I'hey are therefore disposed in the 
arm, and even up to the elbow ; and aet bf long len d< m s » 
atrapped'dowtt at the wrist, and passing under the Bgroem 
to the fingers, and to the joints of the fingers, which they 
are severally to move. In like manner, the muscles which 
move the toes, and many of the joints of the foot, how 
gracefully are they disposed in the calf of ^ leg, iiMad 
of forming an unwieldy tomefactioii in the foot itself } 
The observation may be repeated of the muscle which 
draws the nictitating membrane over the eye* Its ofiice is 
in the front of the eye ; but its body is lodged in the back 
pan of the globe, where it lies sa^ and wheve it incimi* 
bers nothing* 

V. The great mechanical variety in the figure of the 
muscles may be thus stated. It appears to be a hxed law, 
that the contraction of a muscle shall be tpmods its centzc 
Therefore, the subject for mechanism on each occasion ia, 
so to modify the figure, and adjust liie pontion of the 
muscle as to produce the motion required, agreeably with 
this law* This can only he done by giving to different 
nusdes « diveisily of configuntion, suited to their acve* 
ml offices, and to their situation with respect to the work 
which they have to perform. On which account we find 
them under a multiplicity of forms, and attitudes ; some- 
times with double, sometimes with treble tendons, some- 
times with none $ somedmes one tendon to several mus* 
des, nt odier timet one muscle to ««veial tendons* The 
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shape of tlie organ is siucepdble of an incalculable variety, 

whilst tlie original property of the muscle, the law and 
line of its contraction^ remains tlie same, and is simple* 
Heffoin the muscular sjfstem may be said to bear a perfect 
mennblance to our works of art» An artist does nol alter 
the native quality of his materials, or their laws of action. 
He takes these as he finds them. His skill and ingenuity 
areeaiployed in turning them, such as they are, to his se- 
cond, by giring to the parts of his machine a form and 
relation, iii which these unaItcr£U>le properties may operate 
to the productiou of the eiects intended* 

VL The ejacttlatioiis can never too often be repeated s 
How many tilings must go rij^ht for iis to be an hour at 
easel How many more to be vigorous and active! Yet 
vigour aad activity are, in a vast pluraHly of instances, pre- 
served in human bodies, notwithstanding that they depend 
upon so great li number of instruments of Tnotion, and not- 
withstanding that the defect or disorder sometimes of a 
veiy amall imrtrument, of a sinj^ pair, ibr instance, out of 
fcrar himdred and forty-six muscles l^hich are employ* 
cd, may be attended with grievous liiconvenicncy. There 
is piety and good sense in the following observation, taken 
oat ^Mi^iauf FhikHpher. ^ With much compas- 
non,^ says this writer, ^as well as astonishment at Ae 
goodness of our loving Creator, have I considered the sad 
State of a certain gentleman, who, as to the rest, was in 
yreUy good heidih, but only wanted the use of these tm 
iU$k mmelu that serve to lift up the eyelids, and so had 
almost lost the ue?e of his sight, being forced, as long as 
this defect lasted, to shove up his eyelids evexy moment 
with his own hands!" In general we may remark how 
litde those, who enjoy the perfect use of Aetr organs, know 
the comprehensiveness of the blessing, the variety of their 
obltgaiicm* They perceive a result, but they think little 
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of the multitude of concurrences and rectitudes which g4 
to form it* . 

Beside these obsenrationSf which belong to the muscu-* 

lar organ as such, we may notice some :uh untagcs of struc- 
ture which are more conspicuous in muscles o£ a certain 
dass or description than in others. Thus» 

I* The variety^ quickness^ and precisioDf of which mus- 
cular motion is capable, are seen, I think, in no part so re- 
mai'kably as in tlie tongue* It is worth any man's while 
to watch the agility^of his tongue ; the wonderful prompt- 
itude with which it executes changes of position, and the 
perfect exactness. Each syllable of ardculated sound re- 
quires for its utterance a specifick action of the tongue, and 
of tlie parts adjacent to it. The disposition and configura- 
tion of the mouth, appertaining to every letter and word, 
is not only peculiar, but, if nicely and accurately attended 
to, perceptible to the sight \ insomuch that curious persons 
have availed themselves of this circumstance to teach ihc 
deaf to speak, and to understand what is said by otiicrs. 
In the same person, and after his habit of speakiqg is 
formed, one, and only one position of the parts, will pro- 
duce a gi%'en articulate sound correcdy* How instantane- 
ously are these positions assumed and dismissed ; how nu- 
merous are the permutations, how various, yet how infal- 
lible \ Arbitrary and antick varie^ is not the thing we ad- 
mire I but variety obeying a rule, conducing to an effect^ 
and commensurate with exigencies infinitely diversified. I 
believe also that the anatomy of the tongue correspond^ 
with these observations upon its activity. The muscles of 
the tongue are so numerous, and so implicated, with one 
another, that they cannot be traced by die nicest dissection ; 
nevertheless, which is a great perfection of the organ, nei- 
ther the number, nor the complexity, nor what might seem 
to be the entanglement oi its hbres, in any wise impede its 
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mbtioD^or render the determmation or success of its efforts 
maerttan* 



I here intreat the reader's permission to step a little out 
<E>f my way to consider the parta of the mouth in some of 

their other properties. It has been said, and that by an 
eminent physiologist, that, whenever nature attempts to 
work two or more purposes by one instrument, she does 
boA or' all imperfectly. Is this true of the tongue regard- 
ed as an instriinunt of speech, and ui taste ; or reg-arded 
as an instrument of speech, of taste, and of deglutition I 
So much other#ite, that many persons, that is to say, nine 
hundred and ninety-nine persons out of a thousand, by the 
instrumental! t\ of this one organ, talk, ami taste, and swal- 
low, very well* In fact the constant warmth and moisture 
of the tongue, the thinness of the skin, the papills upon 
its surliKe, qualify this organ for its office of tasting, as 
much as its inextricable multiplicity of fibres do for the 
rapid movements which are necessary to speech* Animals 
which feed upon grass, have their tongues covered with a 
perforated skln^ so as to admit the dissolved food to the 
papillae underneath, which, in the mean time, remain de- 
fended from the rough action of the unbruised spiculae. 

There are Ixought together within the cavity of the 
mouth more distinct uses, and parts executing more dis- 
tinct offices, than I think can be found lying so ncai* to one 
another, or within .the same compass, in any other portion 

the body : vix. teeth of difierent shape, first for cutting, 
secondly for grinding : muscles, most artificially disposed 
for carrying on the compound motion of the lower jaw, 
half lateral and half vertical, by which the mill is worked ; 
fountains of saliva springing up in different parts of the cav- 
ity for the moistening of the iood, whilst the mastication 

Vol. 1. 13 
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is going on : glands, to feed the fountahis : a mttscnlsf 

constriction of a very p<;culiar kind in the back part of the 

• • • 

cavity, for the guiding of the prepared aliment mto ita pas- 
sage towards the stomach, and in many cases for canyiag 
it along that passage : for^ although we may imagine this 
to be done simply by the food itself, tt in truth is not so, 
even in the upright posture of the human neck i and nuist 
evidently is not the case with quadrupeds, with a hone, 
for instance, in which, when pasturing, the food is thrust 
upwiird by muscular strength, instead of descendimg of Us 
own accord* 

In the mean time^ and within the same cavity, is going 
on other business, although different from what is here 
described, that of respiration and speech* la addition 
therefore tp all that hss been mentioiKd, we have a pavage 
opened, firom this cavity to the lungs, for the admismon of 

air, exclusively of every other substance : wc have muscles, 
some in the larynx, and without number in the tongue, for 
the purpose of modulating that air in its passage, with a 
variety, a compass, a precinon, of which no other muucal 
iiibtiTinu ut ii> capable. And, lastI^•, which in my opinion 
crowns the whole as a piece of machineiy, we have a spe- 
cifick contrivance for dividing the pnuematick pait from the 
mechanical, and for preventing one set of actions tntcrfon- 
ing with the other. Where various functions are united^ 
the di&culty is to guard against the inconveniences of a too 
great complestity. In no a]q»anttts pm togedier hf wtif 
and for the purposes of art, do I know such multilnriotta 
uses aptly comijined as in the natural organization of 
the human mouth ; or where the structure, compared with 
the uses, is lo simple* The mouth, with all these mtm- 
tions to serve, is a single cavity ; is one machine ; widi 
its parts neither crowded nor confused, and each unembar- 
rassed by the rest : each at least a;t libai^ in a dffgtfe suC- 
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licient for the end to be attained* If we cannot eat and 
nag at the same moment^ we can eat one moment and 
■i&gdie next; the reapiraiioii proceeding fitely aU the 
while. 

There is one case however of this double otHce, and that 
of the eariu9t necessity, which the mouth alone could not 
perfeim ; and that is, carrying on together the two actions 
of sucking and breathing. Another route therefore is 
opened for the air, namely, through the nose, which lets 
the breath pass bad^ward and forward, whilst the lips, tn 
die act of sucking, are necessarily shut close upon the body, 
from which the nutriment is drawn. This is a circum- 
stance which always appeared to me worthy of notice. 
The nose would have been neceassry, although it had 
not been the organ of smelling* The making it die seat 
of a sense, was supe radding a new use to a part alreatlv 
wanted : was taking a wise advantage of an antecedent 
and a eonscittttional necessity. 

But to return to tiiat, which is the proper subfect of the 
present secdon, the celerity and precision of muscular mo- 
tion. These qualides may be particularly observed in the 
execution of many species of instrumental muaic/ky in which 
the changes produced by the hand of the musician are ex* 
ceedingly ra]^d are exactly measured, even when most 
minute ; and display, on the part of the muscles, an ob- 
edience of action, alike wonderful for its quickness and 
its correctness* 

Or let a person only observe Ms otra hand whilst he is 

-vriti!i[f; the numbu of muscles, which are brought to 
bear upon the pen ; how the joint and adjusted operation 
of sevend tendons is concettted in evety stroke, yet that 
tve hittidred such strokes «re drawn in a minute. Not a 
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letter can be turned wkhoot more thanone^ or two, or Aree» 
tendinous contracdons, defiiute^boA as to the choice of 

the tendon, and as to die space throuc^h which the con- 
traction moves 9 yet how currendy dfu s the work proceed I 
itndy when we lool^ atjt, Wnur faithful have the nmsdes 
been to their duty, how tnie to the order which endeavour 
or habit hath inculcated ! For let it be remembered, diat, 
whilst a man's hand-writing is the same, an exactitude of 
order is preserved, whether ht^ write weU pr iU. These 
two instances of muskk and writing, shew not only the 
quiclmeas and precision of muscular actMO^ but the doci-r 
lity. 

II« Regarding the particular conhguration of muscles, 
sphincter or circular muscles ap|iear to me admirable 
pieces of mechaniam» It u the muscular power moat hap? 
pily npplied I the same quality of the muscular substance, 

but uudcr a new modification. The circular clispositiun 
of the fibres is strictly mechanical | but, though the most 
mechanical, is not the only thing in sphincters which de- 
serves our notice. The regulated degree of contractile 
force with which they are ei^dowed, sufficient for reten- 
tion, yet vincible when requisite; together with their or- 
dinary state of actual contraction, by means of which their 
dependence upon the will is not constaiit but orraaional, 
gives to them a constitution of which the oonveniency is 
inestimable* This their semi-voluntary character, (s exactly 
such as suits with the wants and functions of the animaL 
III. We ix^y also, upon the subject of muscles, observe, 
that yaany of our most important actions are achieved hy 
fhe combined help of difierent muscles^ Frequently, a 
diagonal mp^on is produced by the contraction of ten- 
dons, pulling in the direction of the sides of the parallelo- 
gram. This is the case, as hath been already noticed, 
witl^ some of the d^que nutatioiui of the head* Somcr. 
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times the number of oo-operatfng mutdes is very great. 

Dr. Nieuent)t, in the Liipsick Transactions, reckons up 
a hundred muscles that are employed every time we 
breathe : yet we take in, or let out our breath,, without 
lefleeting what a work is therebjr performedi what an ap» 
^aratus is laid in of instruments for llie service; and how 
many snch contribute their assistance to the effect. Breath- 
ing with ease is a blessing oi every moment : yet, of all 
odien, it is that which we poasess with the least cooscious* 
nessi, A man in an asthma is the only man who known 
how to estimate it. 

IV. Mr. Home has observed,* that the most important 
and the most delicate actions are perfonned in the body- 
by the smallest musdes s and be mentions, as his examples, 
the muscles which have been discovered in ihe iris of the 
eye and the drum of the ear. The tenuity of these mus- 
cles is astonishing. They are microscopick hairs ; must 
be magnified to be visible ; yet are* they real effective 
muscles: and not oolysudt, but the grandest and moat 

of our laeuhiea, sight and hearing, depend upon 
their health and action. 

V. The muscles act in the limbs with what is called a 
mechanical disadvantage. The muscle at the shoukkr, 
by which the arm is raised, is fixed nearly in the same 
manner, as the load is fixed upon the steelyard, within a 
few decimals, we will say, ot an inch, from tlu c t^nti^ upon 
which the steelyard turns, in this situation, we find that 
a very heavy draught is no more than sufficient to counteiv 
inoL the fi>rce of a small lead plummet, placed upon the 
long snn ol ^e steelyard, at the distance of perhaps fifteen 
or twenty inches from the centre, and on the other side of 
itf And this is the disadvantage which is meant. And 

PbiL Trani. part i. 1800, p. 8. 
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an ibtoliite d»advaiiftige» no doubt^ it would be, if tbe ob- 
ject were to spare the force of muscular contractton. Btit 
observe how conductive is this constitution to animal con- 
yftmcDcy. Mcdiaiiifm has always ia view cue or gther of 
ihffiT two iiQiposes I ehlier to move a great weight dsmfyy 
and through a small space ; or to move a light weight np» 
idly, through a considerable sweep. For the former of 
diif Be pmposeS) a diffcmft species of lever, and a difoent 
ooOocation of the aftusdes, might be better than Ae pres- - 
cnt ; but for the second, the present structure is tlie true 
one. Now so it happens, that the second, and not the first, 
is that which the otcasions of aainMl life principally call 
Ibr. In what concerns the Inunan body, it is of niiicfa 
more consequent c to any man to he -AAc to carry his hand 
to his head with due expedition, than it would be to have 
Ae power of raising from the ground a heavier load (of 
two or three more hundred weight, we will suppose,) Hacn 
he can lift at present. This last is a faculty, which, upon 
some extraordinary occasions, he may desire to possess ; 
bat the other is what he wants wd uses evety hour and 
minute* In like manner, a husbandman or a gardener wfft 
do more execution, by being able to carry his scathe, his 
rake^ or iiis flail, with a sufficient despatch through aauli'- 
cifliit qiace, than if, widi greater strengdi, his motions 
were propoitionably more confined and slow. It is ^e 
same v/ith a mechanick, in the use of his tools. It is the 
asme also with other animals in the use of dieir liod>8» In 
gcnetal, the vivacity of their motions would be iQ exchange 
cd Ibr greater force under a clumsier structure. 

We have offered our observations upon the structure of 
muscles in generali we have also noticed certain spedes 
of muscles; but there arc also tinf^k muscles, w^eh bear 
aBAlhs of mech^ical contrivance, appropriate as well as 



. {Murdciilv. Out of many instaacet of this kind we Bdect 
the foUowrag. 

I. Of muscular actions, even nf those which are weii 
understood, some of tke most curious are incapable of pop- 
ular explanation i at least without the aid of pbtes and 
figures. This is, in a great measurei the case, with a yery 
familiar, but, at the same time, a very complicated motion, 
that of the lower jaw ; and with the muscular structure by 
which it is produced. One of the muscles concerned may, 
however, be described in such a manoer, as to be, I think, 
sufficienlly comprehended for our present purpodlt The 
problem is to pull the lower jaw down. The obvious 
method should seem to be, to place a straight muscle, viz* 
to fix a string from the chin to the breast, the contractiott 
of which would open the month, and produce the motion 
required at once* But it is evident that the form and li- 
berty of the neck forbid, a muiscle being laid In iiuch a po- 
sition ; and that, consistently with the preservation of this 
form, iSbt motion, which we want, must be effectuated by 
aqme muscular mechanism disposed further back in die 
jaw* The mechanism adopted is as follows : A certma 
muscle, called the dij^astricij rises on the .side of the face, 
considerably ahcve the insertion of the lower jaw ; and comes 
dowii, being converted in its progress into a round tendon* 
t*f ow it 4s evident that the tendon, whilst it pursues a di- 
rection ieacendtnt^ towards the jaw, must, by its contrac* 
tion, pull the jaw up, instead of down. What then was to 
be doofi^ This, we find, is done. The descending 
tendon, when it is got low enough, is passed through a 
loop, or ring, or pulley, in the os hyoides, and then made 
to ascend ; and, havinj^ thus changed its line oi direction, 
is inserted into the mner pjut of the chin : by which de- 
vice, viz. the turn at the loop, the action of the muscle 
(which in all muscles is contraction) that before would 
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have pulled the jaw up, now as necessarily draws it down* . 

*' The mouth," saith Heister, " is opened by means of thia 
trochlea in a most wonderful and t^ic^ant manner.'* 

II* What contrivance can be more mechanical than the 
following, viz* a slit in one tendon to let another tendon 
pass through it? This structure is found in the tendons 
which move the toes and fingers, The long tendon, as it is 
called, in the foot» which bends the first joint of the toe« 
passes through the short tendon which bends the second 
joint ; w Inc h course allows to the sinew more liberty, and 
a more commodious action than it would otherwise have 
been capable of exerting** There is nothing, I believe* in 
a silk or cotton mill ; in the belts, or straps, or ropes, by 
which motion is coiiiuiunicated from one part of the ma- 
chine to another, that is more artificial, or more evidentijr 
ao, than tins perforati&nm 

III. The next circumstance which I shall mention, un- 
der this head of muscular arrangement, is so decisive a 
mark of intention, that it always appeared to me to supeiv 
cede, in some measure, the necessity of seeking for any 
other observation upon the sulijcet : and that circumstance 
is, the tendons, which pass from the leg to the foot, being 
bound down by a ligament at the ancle* The foot is pla* 
ced at a considerable angle innth the leg* It is manifrst, 
therefore, that flexible strings, passing along the interiourof 
the angle, if left to themselves, would, when stretched, start 
from it* The obvious preventive is to tie them down- 
And this is done in fact* Across the instep, or rather just 
above it, the anatomist finds a strong ligament, undtr which 
the tendons pass to the foot* The effect of the ligament, 
as a bandage, can be made evident to the senses ; for, if it 
be cut, the tendons start up. The simplicity, yet the dear- 
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liess of this contrivancL-, its exact resemblance to ebtahlisli- 
ed resources of art, place it amongst the most indubitable 
intiiifeBtatioiis of design with which we are acquainted* 

There Is slso « further use to be made of the present 
example, and that Is, as it precisely contradicts the opin- 
ion, that the parts of animals may have been all formed by 
what is called appetency, i. e. f-ndeavour, j>erpetuatcd, and 
imperoeptihly working hs effect, through an incalculable 
of genera^ns. We have here no endeavonr, but 
the reverse of it ; a constant renitency and reluctance. 
The endeavour is all the other way. The pressure of the 
ligament oonsmins the tendons : the tendons re-act upon 
the pressure of the ligament. It Is Impossible that the lig- 
ament shofuld ever have been generated by the exercise of 
the tendon, or in the course ot llv.u exercise, forasmueii as 
the force of the tendon perpendicularly resists the fibre 
which confines it, and it oonstandy endeavouring, not to 
fcrm, bottompcuiv and displace, the threads of which the 
ligament is composed. 

' ICeIll has reckoned up, in the human body, four hun- 
dred and forty-six muscles, disseetible and descrihal)Ic : 
and hath assigned an use to every one of the number* 
This cannot be all imagination, 

' Bi^op Wilkins hath observed from Galen, that there 

arc, at least, ten several qualificauons to be attended to in 
each particular muscle, viz. its proper iigiu^, its just mag- 
nitude, its fulcrum^ its point of action,8upposing the figure 
to be fixed. Its collocation with respect to its two ends, the 
upper and lower, the place, the position of the whole 
muscle, the introduction into it of nerves, arteries, veins. 
How are things, including so many adjustments, to be 
Vol. I. 14 
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made ; or, when made, how are they to be put together, 
without intelligence i 

I have sometimes wondered, why we are not struck with 

mechanism in aniin:il bcidics, as readily unci as stT<)ng;lv as 
we are struck witli it, at Erst sight, in a watch or a mill* 
One reason of the difference may be, that animal bodies 
are, in a gireat measure, made up of soft, flabby, sid^stan- 
ces, such as muscles and TiKinliranes ; whereas we have 
been accustomed to trace mechanism in sharp lines, in the 
configuration of hard materials, in the moulding, chiaeliagy 
and filing into shapes, of such articles as metals or wooci* 
There is something there lore ui habit in the case : but it 
is sufficiently evident, that there can be no proper reason 
§or any distinction of the sort* Mechanism may be dis* 
played in the one kind of substance, as well as in the 
other. 

Although the few instances we have selected, even as 
diey stand in our descripdon, are nodiiag short perhaps of 

logical proofs of design, yet it must not be forgotten, that, 
in every part of anatomy, description is a poor substitute 
for inspection* It is well said by an able anatomist,*, 
and said in reference to the very part of the subject which 

we ha\'L' fx'cn treating of, " Imperlecta hiec musculorum 
descriptio, non minus aridaes^ legentibus, quam inspectan? 
tiibus fiierit jucunda eorundem prapiuatio^ Slegai^tissima 
enim mechanices ardficia, creberrime in illis obvja, veibb 
lionnisi obscure exprimuntur ; camium auttm ductu, ten-r 
dinum colore, insertionum proportione, et trochieariuzi\ 
^tribulione, oculis ei^iosita oiimem aupennt admir|iiioii> 

* Steno in BUf . AnAt Animal, p, 2. c. 4. , 
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CHAPTER X. 

OF THE VESSELS 07 ANIHAL BODIES. 

' Tre circulation of the Hood^ tfarou^ tbe bodies of men 

and quadrupeds, and the apparatus by which it is carried 
on, compose a system, and testify a contrivance, pcrliaps 
best miderstood of any part of the animal frame. The 
lymphattck system^ or the nervous sjrstemf may be more 
subtile and intricate ; nay, it is possible that in their struc- 
ture they may be even more artificial than the sauguife- 
rottS ; but we do not know so much about them. 

The utility of the eircalation of the blood, I assume as 
an acknowledged point. One grand purpose is plainly 
answered it ; the distributing to every part, every ex- 
tremis, every: nook and corner of the body, the nourish- 
ment which is received into it by <me aperture* MHiat 

enters at tlic mouth, finds its wa}- to the fnii:^ers' ends. 
A more difficult mechanical problem could hardly, I think, 
be proposed, than to discover a method of constantly re- 
]Maring. the waste, and of supplying an accession of sub- 
stance to every part, oi a complicated inucliiae at the same 
time* 

This syvtein presents itself under two views : first, the 
^position of the blood vessels, i* e. die laying of the 

pipes ; and, secondly, the construction of the engine at the 
centre, viz. the heart, for driving the blood through them. 

I* Hie disposition of the blood-vesseb, jas £ur as re- 
gards the supply of the body, is like that of the water pipes 
in a city, viz. large and main trunks branching of by small- 
er pipes(and these again by still narrcXWer tubes) in eveiy 
directioii, and towards every part, in which the flmd, 
which they con\ ey, can be wanted. So far, the water 
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pipes, which serve a town, may repraent the yessek, which 
carry the blood from the heart. But there is another 
thing necessary to the blood, which is not wanted for the 
water ; and that is, the cairying of it back again to hs 
source. For this office a reversed system of vessels is pre* 
pared, which, uniting at their extremities witli ilic extrem- 
ities of the first Sjrstem, coUocts the divided and subdivid;- 
ed streamlets, first hy capillary ramifications into larger 
branches, secondly, by these branches into trunks ; and 
thus returns the biood (almost exactly inverting the order 
in which it went out) to the lounlain from whence its 
tton proceeded. All which is evident mechanism. 

The both , ihn ciorc, contiiins two systems of blood ves- 
sels, arteries and veins. Between the constituticm of the 
systems there are also two differenfies^ suited to the Dane- 
tions which the systems have to exacnteb Tim Uood, m 

goin^ out, piissingtilvvay.^ Irom widei' into narrower tubes; 
and, in coming back, irom narrower into wider ; it ib evi- 
dent, that die impulse and preanm Ufom the aidea of ikm 
blood-vesflels will be much greater in one caie tlian dia 
other. Accordingly, die artmes which carry out die blood, 
are formed with much tougher and stronger ooats, ikam 
die veins which bring it badu That ta one dtlliur wci : 
the other is still more artifidal, or, if I may so speak, m* 
dicates, stiU more clearly, the care and anj^iety of the ar* 
tificer* Forasmuch aa in tfaa artBric% hf rtnson of th» 
greater force with which die blood is urged along theas, a 
wound or rupture would be more dangerous, than in the 
veins, these vcs&ek are defended from injury, not only hy 
their tcarture^ but by tfaeif situation j and by awy adra»» 
tage of situation which can be given to ihenu Th^ am 

buried in siiiubcb, or they creep along grooves, made for 
them, in the bones ; for instance, the under edge of the 
ribs is sloped and funowedaokly fior the passage of thcie 
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vessels. Sometimes tKey proceed in duumeh, protected 
by stout parapets on each side ; which last description is 
jr^markable in the bones of tlic fingers, these being hoUow-* 
td outt cwi the under side, like » scoop, asid with tuck n 
coBcavily that the finger may be cut acms to the bono 
without hurting the artery which runs along it. At otlier 
times, the arLci ics pass in canals wrought in the substance, 
and in the very middle oi the substance of the bone : thift 
takes place in the lower jaw ; and is found where there 
would, otherwise, be dangsr of compression by suddep 
curvature. All this care is wonderful, yet not more than 
what the importance of the case required* To those, whq 
venture their lives in a ship, it has been often said, that 
tibere Is only an inch4M)ard between them and death ; but 
in the body itself, especially iii the artetial system, there 
is, in many parts, only a meiubraiie, a skin, a thread. For 
which reason this system lies deep under the integuments § 
whereas the veiaay in which the mischief t^Mit ensues linen 
injuring the eoate is miKh leas, lie in general above the ar^ 
teries ; come nearer to the surface ; are more exposed. 

It may. be lurther observed conceming the two systems 
taken together* that» though the arterial, widi its Hunk and 
biandieaand smaU twigs, may be imagined to issue cr pw>- 
ceed, in other words to g-row from the heart, like a plant 
from its root, or the fibres of a leaf from its foot stalk (which 
however^ were it so, would be only to resolve one median* 
iam imoaoDlhcri} yet the venal, the returning system, can 
never be Cormed in tins manner* The arteries might go 
on shooting out from their extremities, i* e. lengthening 
and subdivtding indeinitely | but an inverted system, con- 
tinuaQy/unilnig its stRsms, instead of dividing, and thus 
cnrrying back wkat the otiier system carried out, could not 
be refened to the same process. 
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11. The next thing to be considered b the engine which 

works this machinery, viz* the heart. For our purpose it 
is unnecessary to ascertain the principle upon which the 
heart acts* Whether it be irritation excited by the contact 
of the blood, by die influx of the nervous fluid, or whatey^r 
else be the cause of Its modon, it is something, which it 
capable of producing, in a living muscular fibre, reciprocal 
contraction and relaxation. This is the power we have to 
work with : and the inquiiy is, how this power is applied 
in the instance before us. There b provided in the central • 
part of the body a hollow muscle, invested widi spiral iibreSf 
running in both direciioas, the layers intersecting one an-^ 
Other ; in some animals, however, appearing to be semi- 
circular rather than spiraL By the contracdon of these 
fibres, the sides of the muscular cavities are necessarily 
squeezed together, so as to force out from them any fluid 
which they may at that time contain : by the relaxation of 
the same fibres, the cavities are in their turn dilated i and^ 
of course, prepared to admit every fliud which may be 
poured Into them. Into tiiese cavities are inserted the 
great trimks, both of the arteries which carr)" out the blood, 
and of the veins which bring it back. This is a general ac- 
count of the apparatus : and the simplest idea of its ac^ 
tion is, thai, by each contraction, a portion of blood is forced 
as by a syringe into the arteries ; and at each dilatation^ 
an equal portion is received from the veins. This produces, 
at each pulse, a motion and change in the mass of blood, to 
the amount of what the cavity contains, which in a full 
grown human heart, I understand, is about an ounce, or 
two table -spoons full. How quicklv these changes succeed 
one another, and by this succession how suflicient they are 
to support a stream or circulation throu^^icmt the syatenif 
may be undesrtood by the foUowmg computation, abridged 
from Kcill's Anatomy, p. IIT ed. 3. Each ventricle will 
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at least contain one ounce of blood. The heart contracta 
four thousand times in one hour ; from which it follows, 
that there passes through the hearty everf hour, four thou* 
sand ounces, or thitee hundred and fifty pounds of blood* r' • • 
Now the whole mass of blood is binp to be about twenty- • *' ' 
five pounds, so that a quantity of blood equal to the whole 
mass of blood passes throu^ the heart fourteen times in 
one hour ; which is about once ever^ four nuwttes*" Con* 
sidcT what an affair this' is, when we ccnne to very krga 
animals. The aorta of a whale is larger in the bore than 
the main pipe of the water works at London Bridge ; and 
the water roaring in its passage through that pipe, is inferi^ 
our, in impetus and velocity, to the b)ood gushing from the 
whalers heart. Hear Dr. Hunter's account of the dissec-» 
tion of a whale. " The aorta measured a foot diumc tt;r. 
Ten or fifteen gallons of blood is throw^i out of the heart 
ast a stroke with an immense velocity, throMgfa a tube of a 
. foot diameter. The whole idea fills the mind with woo^ 
der.'** 

The account which we have here stated, of the injectioa 
of blood into the arteries by the contraction, and of the 
corresponding receptioii of itfrom the veins by the dilatationi 
of the cavities of the heart, and of ^e circulation being 
thereby maintaiacd through the l)lc)od-vcssels nf the liody. 
Is true, but imperfect. The heart performs tiiis ofhce, but 
it is in conjunction with another of equal •curiosi^ and 
importmce. It was necessary that the blood should be * 
successively brought into contact, or contiguity, or proxi- 
mity with the car, I do not know that the ch\Tnical rea- 
son, upon which this necessity is founded, has been yet 
sufficieotty eaqilored* It seems to be made i^ipear, ^lat 
ihe atmosphere which we breathe is a mistoreof twokin^s 

^ fir. aOstsr'i soQOO&t of the disieciioo of a whsk. Fhii. Trsns. 
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c£ ur t one pure thd tital, die other, for dw pnrpotei of 

life, effete, foul, and noxious : ihat \v iica we have drawn 
in our breath, the blood in the ivm^ imbibes from the 
airt thus broti^ into contiguity widi4t^ a portion of its 
pure ingie&at ; snd^ at dtt same give* out die 

effete or eomipt air which it contained, and which 
is carried away, aloni^ with the halitus, every timt we ex- 
pire. At least ; by comparing Uie air which is breathed 
horn the liaigs, with the air before it eaten the iongs, it 
la fMmd to liatfe lost some of its pure part, and to have 
brought awav with it an addition of its impure part. Whe- 
ther these experiments satisfy the question, as to the 
need which the blood stands in, of being Tisited hf con* 
tinual accesses of air, is not for us to inquire into ; nor 
material to our argument ; it is sufficient to know, that in 
the constitution of most animals such a necessity exists, 
and that the air, faj some means or other, must be intro- 
duced into a near conwiumcadon wMi the Mood* The 
lungs of animals are constructed for diis purpose. T^&f 
t (insist of blood-vessels and air-vessels lying close to each 
Other ; and wherever there is a branch of die trachea or 
windpipe, there is a branch accompai^ng it of die YcSa 
and aiteiy, and the air^-vessel Is always Ifl the ihiddDe ht^ 
tween die blood-vessels** The intenial sutface of die 
. vessels, upon which the application of the air to the blood 
depends, would, if collected and expanded, be, in a maa» 
equal to a superficies of fifteen fecft square. Hdw in mr« 
der to give the blood in its course die benefit of this orga- 
nization, (and this h the part of the subject %vith which 
we are chtefiy concerned) the following operation takes 
place. Ai soon as the blood is received by die heart Irani 
die vehia of the body,and ^r/ore that It is sem oot flgeia ial9 
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its arteries, it is carried, by the force of the conti :ict!on 
of ihe lieart> and by meanft o£ ^ separate and supplemen- 
t«ry wtoryv to the ItmgA, and QMuk to enter tiie vessels of 
the htn^ ; from wkidi^ after it hta tUMkrgcMie tke acttcm, 
whatever it be, of that visciis, it i« brought back by a large 
vein once more to the heart, in order, when thus concocted 
and prepared, to be from thcace diatribiited anew into the 
ajrstem. This inaignii to the heart n double oflice. The 
pabaonary circiilaMn is a system within a sjratem ; and 
• one action of the heart is the origin of both. 

For this complicated function, lour cavities become ne- 
ceasaiy ; wmd four are accordingly prcmded : two» called 
Ycalnck^f winch «fiM# oin tha blaad* viz* one into the 
. hnga, in the lirat instance i the other into the mass, after 
it has returned from the lungs . two otliers also, called 
aurideSy which receive the blood from the veins ; viz* one, 
aa it coasaa ini&fdiataly from the body ; the odier, as the 
aanae blood omea a second time aftet ita circulation 
thioi^ lungs. So that there are two receiving cavi- 
ties, and tAvo forcing cavities. The structure of the heart 
. haa leference to the InngSi for witho^ the lungs cme of 
each would have batn sufficient* The translation of the 
Mood in die heart itsdf is after this manner. The re- 
ceiving cavities respectively communicate with the forcing 
cavities, and, by their contraction, unload the received 
bkMid into thenu The fcvcing cavtttea, when it is their 
tsm to ocmtMct, Qoaspel the same blood into the mouths 
of die attunes* 

The account here given wili not convey to a reader ig- 
norant of anaftoniy, any thing kke an accurate notion of 
the fono, aeiiany or nae of the part*) (nor can any short 
and poptdar aecocmt do tkas) but it is abundantly suffici- 
ent to testify contrivance : and, aithougli imperfect, being 

Vol. U 15 
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true as far as it goes, mav be relied upon for the onh' pur- 
pose for wliicli we offer it, the purpose of this conclusion. 

The wisdom of the Creator/' saith Uamburgfaeri ^ is 
in nothing seen more gloriously than b the heartr^' And 
how wen doth it eitecute its office ! An anatomist, who 
understood the structure of the heart, might say before- 
hand that it would play ; but he would expect, I think, 
from the complezily of its mechanism, and the delicacy of 
many of its parts, that it should always be liable to de- 
rangement, or that it would soon work itscll out. Yet 
shall this wonderful machine go, night and day, for eighty 
years together, at the rate of a hundred thousand strokes 
every twenty-four hours, having, at eveiy stroke, a great 
resistance to overcome ; and shaD continue ^is action far 
this length of time, without disorder, and without weari- 
ness. 

But further ; from the account, which has beett given 
of the mechanism of the heart, it is evident that it must 

T equire the interposition of valves ; that the success in- 
deed of its action must depend upon these, for when any 
one of its cavities contracts, the necessary tendency of the f 
force will be to drive the inclosed blood, not only into die 
mouth of the artery where it ought to go, but also back 
agciiii into the mouth of the vein from which it fiowcd- 
In like mann r, when by the relaxation of the fibres the 
same cavity is dilated, the blood would not onlyvrun into 
it from the vein, which was the course intended, but back 
from the arter)% through which it ought to be moving for- 
ward. The way of preventing a reflux of the fluid, in 
both these cases, is to fix valves ; which, like flood-gates, 
may open a way to the stream in one directioD, and shut 
up the passage against it in another. The heart, constitut- 
ed as it is, can no more work without valves tliaii a. pump 
ran. When the piston descends in a pump, if it were not 
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for the stoppage by the valve beneath, the motion would 
only thruftl down the water which it had before drawn up. 
A similar eoosequence would frustrate die action of the 
heart. Valves therefore properly disposed, u e. properly 
with respect to the course of tiie blood which it is ueces- 
wny to promotfii are essential to the contrivance* Atui 
vohe9 90 iRap0»ed are^ accordingly^ provided* A valve b 
placed in the cunimuniculiun between each auricle and its 
ventricle, lest, when the ventricle contracts, part of the 
blood should get back again into the auricle^ instead of 
the whole entering; as it ought to do, the mouth of the ar- 
tery. A valve is also fixed at the muuLh oi each of the 
great arteries which take the blood from the heart ; leav- 
ing the passage free, so long as the blood holds its proper 
course forward ; closing it, whenever the blood, in conse^- 
quence of the relaxtion of the ventricle, would attempt to 
flow back* There is some variety in the construction of 
these valves, though all the valves of the body act nearly 
upon the same principle, and are destined to the same 
use. In general they consist of a thin membrane, lying 
dose to die side of the vessel, and consequently allowing 
«n open passage whflst the stream runs one way, hut 
thrust out from the side by die fluid getting behind it, and 
(^posing the passage of the blood, when it would flow the 
cMher way**— Where more than one membrane is employ- 
ed, the di£fin«»t membranes only compose one valve* Their 
joint action fulfils the office of a valve : for instance ; over 
the entrance of the right auricle of the heart into the right 
ventricle^ three of these skins or membranes are fixed y of 
a triaBgiilar figure ; the bases of the triangles fastened to 
the flesh ; the sides and summits loose ; but, though 
loose, connected by threads of a determinate length with 
csertain small fleshy prominences adjoining. The effect of 
this CQOfllractiQii is, that, when the ventricle contnurts, the 
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blood endeavouring to escape in all dtreetioiit, and amongst 
other directions pressing upward;., gets belnrcn these 
membranes and the sides of the passage : and tiiereby 
forces them up into sueh a position^ as tliat, together, dity 
oonstltate, when raited, a hoUow cone (the striaga, batee 
spoken of, hindering them from proceeding or aeparating 
further;) which cone entirely occupying Uic passage, pre- 
vents the return of the blood into the auricle. A shorter 
account of the matter may he this : So kmg as the hhxid 
proceeds in its proper course, the membranes which oom« 
pose the valve are pressed close to the side of the vessel, 
and occasion no impediment to the circulation ; when the 
blood would regurgitate, they are raised from tlie side of 
the vessel, and meeting in the middic of its cmriiy, shut 
np the channel* Can any one doubt of contrivance hcie i 
or is it possible to shut our eyes against the proof of it ? 

This valve also, is not more curious in its structure, 
than it is important tn its office. Undi^ the play of the 
valve, even upon the proportioned length of die strings or 
fibres which check the assent of the memhranes, depends, 
as it should seem, nothing less than ihc liie itself of the 
animal. We may here likewise repeat, what we before 
observed concerning some of the ligameota of the body, 
that they could not be formed by any action of die parts 
themselves* Thcte are cases, in which, although good 
uses appear to arise from the shape or configuration of a 
part, yet that shape and configuration itself may seem to 
be produced by the action xif the part, or by the action or 
pressure of adjoining parts. Thus the bend, and the in- 
ternal smooth concavity of the ribs, may be attributed to 
the equal pressure of the soft bowels ; tlie particular 
shape of some bones and joints, to the tiaction ol the an* 
nexed muscles, or to the position of GontigtiouB mnsdes* 
But valves could not be so formed. Action and pressure 
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are ail against tbem» The blood, in its jyroper course, has 
no teadenqr to produce auch things ) and, in its improper 
or re fl ectdi current, has a tendency to prevent their pro>- 

duclion. Whilst we sec therefore ihi: use atul necessity'' 
of this machinery, we can look to no other account oi its 
oiigm or formation than the intending mind of a Creator. 
Korean we without adroiratton reflect, that such thin 

brant-s, such weak and tciulL-r instruments, as these \ alves 
are, should be able to hold out ibr seventy or eighty 
yean« 

Here also we carniot consider hut with gmtitude, how 
happv it is that Gill vital motions are invokaitarif. We 
should have enough to do, if we had to keep our hearts 
beating, and our stomachs at work* Did these thbg* de- 
pend, we will not say upon our effort,' but upon our bid- 
ding, our care, or our attention, they would leave us lei- 
sufe for nothing else. We must have been continually 
upon the watch, and continually in fear ; nor would this 
conithutkMi liavo allowed of sleep. 

It might perhaps be expected, that an organ so i)rccious, 
of such central and primary importance, as die heart 
la, should bo defended by it es»a» The feet is, that a 
wombrtnous purse or haf , made of strong tough maseriris, 
18 provided for it ; holding the heart within its cavity j 
sitting loosely uid easily about it j guarding its substance, 
without confining its motion f and conlaining likewise a 
apoonlbl or two of water, just sufteSeoft to keep the surface 
oi the heart an a statu of suppleness and moisture. How 
shouki ouch alooae covering be generated by the action of 
diehcnrt} Dm not the indoaing of it in a nek, answering 
no other purpose but that inck»ure, shew the care that h^ 
been taken of its presentation i 

Ovft uae of dm cmuiatiaii of the Uood probaUy 
(amongst vdMruses) it to dittnbute nooiitlunent to dieiBI- 
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foent parts of the body. How minitte and multiplied ^ 
ramifications of the blood-vesseb, for that purpose, are ; 

and how thickly spread, over at least the superficies of the 
body, is proved by the single obserx^ation, that wc caiinot 
prick the point of a pin into the flesh, without drawing 
bloody i. e* without finding a blood-vessel* Nor, internal- 
ly, is their diffusion less universal. Blood-vesseb run 
along the hui kicc of ineinbi aucs^ per\ adc the substance of 
muscleS) penetrate the bones. Even into every tooth, we 
trace, throu^^ a small hole in the root, an arteiy to feed 
the bone, as well as a vein to bring back the spare blood 
from it : both which, with the addition of an accompany- 
ing nerve, form a thread only a little thicker than a horse 
hair* 

Wrbkbpoeb, when the nourishment taken in at the 
mouth has once reached, and mixed itself with the blood, 

ever\'' part of the body is in the way of bcin^ supplied 
with it* And this introduces another grand topick, name- 
ly, the manner in which the aliment gets into the biood / 
which is a subject distinct from the preceding, and brings 
us to the consideration of another entire system of vessels. 

L For this necessary part of the animal economy, an ap- 
paratus is provided, in a great measure, capable of being, 
what anatomists call, demonstrated, that is, shewn in the 
dead body ; and a line or course of conveyance, which we 
can pursue by our examinations. 

First, the food descends by wide passages into the in- 
teatinea, undergoing two great preparationa on its wagr, 
one in tihe mouth by m a stic ation and moisture, (can it be 
doubted widi what design the teeth were placed in the road 
to the stomach, or that there was choice in fixing them in 
tins situation the other, by digestion in the stomach it> 
sdf* Of this last surprising dissolution I ssy nothing % 
because it b chymistry, and I am endeavouring to display 
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mechanism. The figure and position of the stomach (I 
speak all along with a reference to the human organ) are 
calculated for detaining the food long enou Hi for the action 
of its digestive juice. It has the shape of the pouch of a 
bagpipe ; lies across the body ; and the pylorus, or passage 
by which the food leaves it, is soiuLvvhat higher in the 
body, than the cardia,or orifice by which it enters ; so tliat 
it is by the contraction of the muscular coat of the stomach, 
that the contents, after having undergone the appUoatkm 
of the gaatrick menstruum, are gradtudly pressed out. In 
dogs and cats, this action of the coats of the stomach has 
been displayed to the eye. It is a slow and gentle undu- 
laftioa, propagated from one orifice of the stomach to the 
other. For the same reason that I omitted, for the pres'- 
ent, ollcriiig any observation upon the digestive ikiid, I 
shall say nothing concerning the bile or the pancreatick 
juice, further than to observe upon the mechanism, viz* 
Aat from the g^ds in which these secretions are elaborated, 
pipes are laid into the first of the intestines, through which 
pipes the product of each inland flows into that bowel, and 
Is there mixed with the aliment, as soon ahnost as it passes 
the stomach : adding also as a remark, how grievously this 
same bile oflends the stomach itself, yet'cherishes the ves- 
sel diat lies next to it. 

Secondly, we have now the aliment in the intestines, con- 
verted into pulp, and, though lately consisting of perhaps 
ten difierent viands, reduced to nearly an uniform, sub* 
stance, and to a state fitted for yielding its essence, which 
called chyk, but which is milk, or more nearly re- 
sembling milk than any other liquor, with which it can be 
compared. For the strainmg off of this fluid from the di- 
gested aliment in the course of its long progress through 
the body, myriads of capillary tubes, i. e. pipes as small as 
hairs, open their orifices into the cavity of every part of 
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ibid mteatiMs. The«e ttibcA, which are na ine and alomkr 
as not to be visible, unless when distended with chyle, 

soon unite into laigcr hranches. The pipca, formed by 
this union, teiTninatc in glands^ irom which other pipes of 
a stUl larger dianaeter aiising, cany the chyle, fxom all 
pmts, into a common reservoir or rtafigcle^ This recep* 
tade is' a bag, large enough to hold abont two table 8poon<> 
fuls i and from this vessel a duct or inaiii pipe proc eeds, 
climbing up the back part of the chest, and Uiea creeping 
along the gullet till it reach the neck* Here it meets the 
river* Here it discharges itself into alaige vein^ which 
soon conveys the chyle, now flowing along with the old 
blood, to the heart. This whole route can be exhibited to 
the eye.- Nothing is left to be suj^lied by imagination or 
co^jectorci^ Now, beside the subserviency of this whole 
stmcture to a nunifest and neceasaiy purpose, we may re- 
uiaik two or three separate particulars in it, which shew, 
not only the contrivance, but the perfection of it. We 
may reinark, first, the length of die intestioea, which, in 
the human subject, is six times that'of the hody* Simply 
for a passage, these voluminous bowels, this prolixity of 
gtit, seems in no wise necessary; but, in order to allow 
time and space for the aucoessive extraction of the chyle 
from the digested aliment, namely, that the ehyley which 
escapes the laeteals of one part of the guts, may be taken 
up hv those of some other part, the length of the canal is 
of evident use and conduciveness. Secondly, wc must 
also remark their periataltick motimi; which |s made u^ 
of contractions, following one avocher lika wavts upon the 
aurfiice of a fluid, and not unlike what we observe in the 
body of an cai'thworm trawling along the ground ; and 
which is effected by the joint action of longitudinal and of 
a|iiral, or rather perhaps of a great number of aaparate se* 
micircoiar fifares* This curioiw action pudiat forward the 



I 



or TU£ VESSELS Of ANIMAL BODIES* 131 

grosser part of the aliment, ct the same time that the more 
•ubtik pMts, which we call chyle, are^ by a series of gen- 
lie comprcasloos, squeezed hitt> the nairow orifices of the 
lacteal Telns. Thirdly, it was necessary that these tubes, 
which we denominate lacteals, or their mouths at least, 
ahould be made as narrow as possible, in order to deny 
adiaistm into the blood to any pardde which is of size 
enough to make a lodgement afterwards in the small arte- 
xieS) and tiiercby to obstruct the circulation : and it was 
nbo necetoary that this extreme tenuity should be compen^ 
aated by muldtude ; for a large quantity of chyle (in ordi- 
"nary constitutions, not less, it has been computed, than 
two or three quarts in a day) is, by some means or other, 
to be paaHed through them. Accordingly, we find the 
number of the lacteak exceeding all powers of computation ; 
and their pipes so fine and slender, as not to be visible, 
unless hlkd, to the naked eye ; and their orifices, which 
Open into the int esti n es , so small, as not to be discernible 
even by die beat microscope* Fourthly, ihc msan pipe 
which carries the chyle from the reservoir to the blood, 
▼iz.^the thoracick duct, being fixed in an alnujst upright 
poaition, nnd wanting that advantage of propulsion which 
the arteries possess, is furnished with a succession of 
valves to chctk the ascending fluid, when once it has pass* 
cd them., from iailing back. These valves look upwards, 
•o as to leave the ascent free, but to prevent the return of 
die chyle, if, for want of sufficient force to push it on. Its 
weight should at any time cause it to descend. Fifthly, 
the chyle enters the blood in an odd place, but perhaps the 
moat commodious place possible, viz* act a large vein in 
the neck, so situated with respect to the circulation, as 
speedily to bring the mixture to the heart* And this 
aeems to be a circumstanoe of great moment ; for had the 
cbyle entmd ^ blood at an artery, or at a distant vein. 
Vol. I. 16 
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llie fluid, composed of the old and new maleriils, mmft 

have pcritu incd a consi^l- t ahh jKirt of the circulation, be- 
fore it received that churning in the lungs, which is, pra- 
bablf, necessary for. the intimate and perfect union ci the 
old blood with the recent chyle* Who could have dreamt 
of ft communication between the cavity of the inteatinca 
and the left great vein ol the necJk ^ Who could have sus- 
pected that ih\s communication should be the medium 
through which ail nourishment is derived to lint body t 
Or diis the place, where, by a side kilet) the im pottaB t 
junction is I'oriutd irctwcen the blood and the material 
which feeds it ? 

We postponed the consideration of digt9iipn^ lest it 
should interrupt us in tracing the course of the Ibed to iSkt 
blood ; but, in treating of tfie alimeAtary system, so jHrinci* 
pal a part of the process cannot be omitted. 

Of the gastrick juice, the immediate agent, by which 
that change which food undergoes in our stomaehs la e^ 
fected, we shall take our account, from the numettnis, 
careful, and varied expeyments of the Ahb6 Spnlhinr.ani, 

J. It is not a simple diluent, but a real solvent, A 
quarter of an ounce of beef had scarce touched the sto- 
mach of a crow, when die solution began* * 

2. It has not the nature of saliva : It has not die nature 
of bile : but is distinct from both. By experiments out of 
the body it appears, diat neither of these ^secretions acta 
upon alimentary substances, in the same mamier aa die 

r 

gastrick juice acts. 

3. Digestion is not ptttrepicf ion ; for it resists putrefac- 
tion most pertinaciously : nnv, not only checks its further 
progress, but restores putrid substances* 

4. It is not a fermentative proce^ ; for die solutiott be* 
gins at the surface, and proceeds towards die centre>, con- 
trary to the order in which lerm^ntation acts and spreads. 
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$4 It k BOC the d^g^m tf keai / for the cold bmmt of 

a cod or sturgeon will dissolve the shells of crubs and 
lobsters, harder than the sides of the stomach which con- 

Im » wQrd,aiiuiuil digeationamieB about U the markB of be* 
log a power wd aprooeae completely sui generu / distinct 

from every other ; at least from every chymic ;1 j^i 'k css with 
which We are acquainted. And the moftt wonderful thing 
•bout it ifl ita appiopriatiiiii ; U» aubservieoc}' to the parti- 
cular eeoiuMpiy of each animaL The gastrick juice of an 
owl, falcon, or kite, will not touch grain ; no, not even to 
finish the macerated and lialf digested pulse, which is kit 
in the crops of the sparrows that the bird dcvoura. In 
poiiltry« the tritiurattoo of the gixautrd, and the gastrick 
juice, conspire in the work of digestion* The gastrick 
juice will not dissolve the grain whilst it is whole. Grains 
of barley inclosed in tubes or spherules arc not afiected by 
it» But if the same gnun be by any means broken or 
ground* the gastrick juice immediately lays hold of it* 
Hers tlien is wanted, and bere we find a combination of 
mcchanibin and chymistr}'. For the preparatory f inding, 
the gizzard lends its mill. And, as all mill work should 
be strong, its, structure is so, beyond that of any other 
nttade bekmgbig to the anims)l* The internal coat also, 
or lining of the gizzard, is, for the same purpose, hard and 
cartilaginous. But, forasmuch as tins is not the sort of 
a ni m al substance suited for the reception of glands, or for 
secrettoo, die gastrick juice, in this family, is not supplied, 
as in membranous stomachs, by the stomach itself, but hy 
the gullet, in which the feeding glands are pLiced, and 
from which it tricidcs down into tlie stomach. 

In sheep, the gastrick Euid has no dfea in digesting 
phmta, unl€§a thty have . been previously masticated* It 
only produces a sli^t maceration : neaily such as com- 
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mon water would produce, in a degree of liett wneipiiit 

exceeding the medium temperature of the atmosphere^ 
But, provided that the plant has been i cdaccd to pieces 
by chewing, the gastrick juice then* proceeds with it, first 
by softening its substance i next by destroying its natural 
consistency ; and, lastly, by dissoiving tt so completelyf aa 
not even to spare the toughest and moat atringy parts, 
such a«? the nerves of the leaves. 

So far our accurate and indelatigable Abb€« Dr. Stevens 
of Edinburgh, in 1777, found by experiments tried with 
perforated balls, that the gastrick juice of the aheep and 
the ox speedily dissolved vegetables, but made no impres- 
sion upon beef, mutton, and otlier animal bodies. Div 
Hunter discovered a property of this fluid, of a most curip 
ous kind ; viz. that, hi die stomacha of animak which feed 
upon flesh, irresistibly as this fluid acts upon animal sub<* 
stances, it is only upon the cicad substance, that it ope- 
rates at all. The itving^ £bre suffers no injury from lying 
in contact with it* Worms and insects are found alive in 
^e stomachs of such animals. The coats of the hiimaii 
stomach, in a healthy state, are insensible to its presence : 
yet, in cases of sudden death, (wherein the gastrick juice, 
not having been weakened by disease, retains its acuvity,) 
it has been known to eat ( hole through the bowel which 
contains it.* How nice if this discrimination of action, 
yet how necessary ! 

JiLit to return to our hydraulicks. 

III. The gall bladder is a very remarkable contrivance. 
It is the reservoir of a canaL It does not form die chan- 
nel itself, i* e. the direct communication between the liver 
and the intestine, which is by another passage, viz. the 
ductus hepaticus, continued under the name of the ductus 



^ Phil. Traasse. toI. UiU p. 447. 
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coofmunis ; but it lies adjacent to this channel, joining it 
by ft duct of its own, the ductus cytdcas ; by which stnic- 
Pm k is cnsbled, as occaskms luay require, to add its cofl^ 

tents to, and increase, the flow of bile into the diKKlcnum. 
And the position of tiic gidl bladder is such as to apply this 
•tcucture to the best «dT«Dtage« In its natural situation it 
tooefaes the extvriour surface of the stomach, and coose- 
qucndy is compressed by the distension of that v( ssel ; 
the effect of which compression is, to force out from the 
bng, and send into the duodenum, an eztraotdinaty qnan- 
latf of bile, to meet the extraordinary demand which the 
repletion of the stomach by food is about to occasion.* 
Chesekku describes! the gall bladder as seated against the 
duodenum, and thereby liable to hare its fluid pressed out 
by the passage of the aliment through that cavitv ; which 
likewise will have liic eflfbct of causing it to be received 
into the intestine, at a right time, and in a due ptopoi^ 

There may be other purposes answered by this contri- 
vance ; and it is probable that there nrr. The contents 
of the gall Madder are not exactly of the same khid as 
what passes from the liver through the direct passage. | 
It is possible that the gall may be changed, and for some 
purposes meliorated, by keeping. 

The entrance of the gall duct into die duodenum fur- 
nishes another observation. Whenever either smaller 
tubes are inserted into larger tubes, or tubes into vessels 
and cavities, such receiving tubes, vessels, or cavities, be- 
ing subject to muscular constriction, we always find a con* 
trivance to prevent reg^trj^itation. In some cases valves 
ai-e used ; in other cases, amongst which is that now before 
us, a di^rent eiqtedient is resorted to ; which may be 

• KeilP* Anat. p. 64. j Anat. p. 161. - KciU, from Malpighitis, p. 6Z 
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thus describecL The gall duct enters the duodcwn ob- 
liquely : after it has pierced the first coat^ it runs near two 
fingers breadth between the coats, beiore it opens into the 
CBvhy of the intestine** The same contrivanoe it saod in 
another part, where there is exactly sane £hr 
it, viz* in the insertion of the ureters into the bladikr. 
These enter the bladder near its neck, runnint; obliquely 
for the space of an inch between its coats*! it is, in both 
cases, sufficiently evident, that this structure has a nccesat 
ry mechanical tendency to resist regurgitation ; lor what- 
ever force acts in such a direction as to urge the fluid back 
into the orifices of the tubes, must, at the same time, 
stretch the coats of th'^ vessels, and thereby compress 
that part of the tube, which is tncfaided between ilmu 

IV* Amongst the vesMch of the hnman bodr^ the pipe 
which convcvs the saliva from the place where it is nuulc, 
to the place where it is wanted, de&erves to be reckoned 
amongst the most intelligible pieces of mechanism witli 
which we are acquainted* The saliva, we all know, is 
used in the mouth ; but much of it is manufactured on 
the outside of the cheek, by the parotid gland, which lies 
between the ear and the angle of the lower jaw* In ordsr 
to carry the secreted juice to its destination, fiiere is laid 
from the gland on the outside, a pipe, about the thickness 
of a wheat straw, aiul about ihree fingers breadth in 
leogUi ; which, alter riding over die masseter muscle, bores 
for itself a hc^ through the veiy middle of the cheek ; 
enters by Uial hole, which is a eomplcte perforation of die 
httccmator muscle, into the month i and tkete dtscfaarges 
its fluid very copiously. 

V* Another exquisite structure, differing indeed from 
ifae four preceding instances) in that it does not refate to 

* KeiU's AiMt. p. 62. f Chef. Anat. p. S6a 
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the class of pipes or conduits of the body, is seen in the 
hrynx* We all know, that there go down the throat two 
pqMs, one leading to the stomach, the other to the lungs ; 
^ one being the passage Ibr the food, the other for the 
breath and voice : we know also that both these passages 
open into the bottom of the mouih ; ihe gullet, necessarily, 
ibr the conveyance ot food ; and the windpipe^ for speech 
and the modulatioa of sound, not much less so : therefore 
Ae difficulQr was, the passages being so contiguous, to pre* 
vent the food, espedally the liquids, which we' swallow 
ifito the stomach, from entering the windpipe, i. e. the 
Kiad to tiie lungs ; the consequence of which crrour, when 
k doea happen, is perceived by ^e convulsive throes that 
ave instantly produced. TUs business, which is very 
iiice,!s managed in this manner. The gullet (tlu passaj*e for 
food) opens into the mouth like the cone or upper part of 
n fiinaci, the capacity of which forms indeed the bottom 
of the mouth. Into the aide of this funnel, at the part 
which lies the lowest, enters the windpipe, by a chink or 
slit, with a lid or flap, like a little tongue, accurately fitted 
to the orifice. The solids or liquids which we swallow, 
pass over this Hd or flap, as they descend by die funnel 
iaeo the gullet* Bodi the weight of the Ibod, and die ac- 
tion ot tile muscles concerned in swallowing, contribute to 
ke^ the lid dose down uponth« aperture, whilst any thing 
tt passing i whereas, by meanp of its natuml cartilaginous 
spring, it raises itself a litde, as soon as the food is passed, 
thereby allowing a free inlet and outlet ior the respii Hiiqn 
of air by the lungs* Such is its structure* And wc may 
here reaiark the ahnoat cimplete succesa of the eipedient, 
viz* how addooi it faila of its purpose, compared wii^ the 
number of instances in which it fulfils it* Reflect, how 
frec^uentiy we sw^dlow, how constantly breaUte* In a 
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city feast, for example, what de^utilion, what anhalatioD ! 

yet does this little cartilage, the epiglottis/ so c&ctoalljr 
interpose its oiiicc, so securely guard the entrance of die 
windpipe^ that, whilst morsel after morsel, draught after 
draught) are coursing one another over it) an accident of 
a crumb or a drop slipping into this passage, (which 
nevertheless must he opened for the breath every second of 
time,) excites in the whole company, not only alarm by its 
danger, but surprise by its novel^4 Not two gueati arr 
choaked in a centuiy. 

There is no room for pretending, that the action of the 
parts may have gradually formed the epiglottis : i do not 
mean in the same individual, but in a succession of gene* 
rations* Not only the action of the parts has no such 
tendency, but die animal could not live, nor ooosequenlly 
the pat Is act, cither withoiii It, or with it, in a half formed 
state« The species was not to wait for the gradual forma* 
tion or expansion of a part, which was, from the iurst, ne* 
cessary to the life of the individuaL 

Not only is the larynx curious, but the whole windpipe 
possesses a structure, adapted to its peculiar office. It is 
made up (as any one may perceive by putting his fingers 
to his throat) of stout cartilaginous ring^ts, placed atsaaali 
and equal distances from one another* Now this is not 
the case with any oihcr of the numerous conduits oi the 
body. The use of these cartilages is to keep the passage 
for the air conttantiy open i which they do mechttiicaUy* 
A pipe with soft membranous coats, liable to collapse and 
close when empty, would not liave iuiswered here ; al- 
though this be the general vascular structure, and a struc- 
ture which serves verjr well for those tubes, which aie 
Icept in a state of perpetual ^stentioa by the tuid diey en- 
close, or which afford a passage to solid and protrudii^ 
substanceSf 
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Nevertheless, (which is anotlicr particularity well wor- 
* fky notice^) tbeee rings aie not complete, that is, are 
aot cartiUiglnciis and atiff all round ; bat their hiadet part, 

which is contiguous to the gullet, is membranous and soft, 
easily yielding to the distentions oi tliat organ occasioned 
by the descent of solid food. The same ritigi are also be- 
tRsOed off at the upper and lower edges, the better to dose 

upon one another, when tlic Uaclica ia tumpicbscd or 
shortened* 

The cmialitiitiQD of ^ trachea may suggest likewise 
another reflection* The membrane which lines its inside, 

18, perhaps, the most sensible, irritable membrane of the 
body* It rejects the touch of a crumb oi bread, or a drop 
of water, with a spasm which convulses die whole frame ; 
yet, left to itself, and its proper office, the intromission of 
air alone, nothing can be so qulc t. It does not cv cn make 
itself felt : a man does not know that he has a uachea* 
This capacity of perceiving with such acuteness ; this im- 
patience of oASmce, yet perfect rest and ease when let alone i 
are properties, one would have thought, not likely to re- 
aide in the same sul]||ect» It is to the junction however of 
tlMse abaost inconsistent qualities, in this as well as in 
' some odier delicate parts of die body, that we owe oar 
safety and our comfort ; our safety to their sensibility, 
our comfort u> their repose* 

The larynx, or rather the whole windpipe taken to^- 

w 

ther, (for the lar\nx is only the upper part of the wind- 
pipe,) besides its other uses, is also a musical instrument, 
lint is 10 say, k is medkmkm expressly adapted to the 
asodutetkm of sound ; for it has been found upon trials 
that, by relaxing or tightening the tendinous bands at the 
extremity of the windpipe, and blowing in at the otiier end, 
all tho cries and notes might be produced, of which the 
living animal was ciq>able. It can be sounded, just as a 
Vol. I# 17 
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pipe or flute is sounded. Birds, says Bonnet, have, at the 
lower end of the windpipe, a conformation iika the reed of 
A haudloy, for the modulatkm of tlieir hMm* A tuneful 
bird is a veiitriloquiet. The eeat of the eong ie hi die 
breast. 

The use of the lungs in the system has been said to be 
obscure : one use however is plain, diough, in soDMeeuaei 
external to die system, and that ia^ die £ofniaiioii, m conr 
junction with the larynx, of voice and speech. They aie^ 

to animal utterance, what the bellows are to the organ. 



For the sake of mediod, we have considered animal ho* 

dies under three divisions, their bones, their muscles, and 
their vessels ; and we have stated our observations upon 
these parts separately* fint diis is to diimnish ^ 
strengdi of the argument* The wisdom of die Creatar is 
seen, not in their separate but their collective aetion $ in 
their niuiual subser\ ieiir\ luid ck pendence ; in their con- 
ti ibuting together to one effect, and one use. It has baea 
said, that a man cannot Hit his hand to his head without 
finding enough to convince him of the existence of a CMk 
And it is well said ; for he has only to reflect, f»n«tliar as 
this action is, and simple as it seems to be, how oiany 
things are requisite for. the performing of it; how many 
things which we undetatand, eo say nodiing of many aore^ 
probably, winch we do not $ via* first, a long, haid, strong 
cylinder, in order to give to the arm its firmness and ten- 
sion ; but which, being rigid, and, in its substance, laiiex- 
ible, can only tum upon jonts : aeaondly, thereiare, joims 
for this purpose, one at the s hou l der to raiaa the arm, tmo» 
ther at the elbow to bend it ; these joints continually fed 
with a soft mucilage to make the parts slip easily upon one 
another, and held togedMr by strong bnooi to heap ihem 
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in their position : then, thirdly, strings and wires, i. e. 
muscles and tendons, ardficialiy inserted for the purpose 
of drawing the bones in the dhrecdons in which the joints 
allow tiitrin to move, liitherto we seem to understand 
the mechanism pretty well ; and understanding this, we 
possess enouf^ for our condusian : nevertheless we have 
hitherto only a machine standing sdll ; a dead organiza- 
tion : an apparatus. To put the system in a state of acti- 
vity, to set it at work, n further provision b necessary, 
viz* a communicatioa with the brain by means, of nerves. 
We know the existence of this communication, because we 
can see the communicating threads, and can trace them 
tf> the brain a its neoes8it|r we also know, because, if the 
thread be cut, if the communication b^ intercepted, the 
muscle becomes paralytick : but beyond this we know lit- 
tle ; the organization being too minute and subtile for our 
inspection* 

To what has been enumerated; as officiating in the sin- 

l^e act of a man's liaising his hand to his head, must he 
added likewise, all that is necessary, and ail that contri- 
butes to the growth, nouriahment, aud. sij|ptentadon of the 
limb, the repair of its waste, the preservation of its health : 
such as the cii cuiation of the blood through every part of 
it; its lymphaticks, exhalants, absorbents ; its excretions 
mad integnmenli* iUl these share in the result; join in 
dio effect :. and how all tfaescv or any of them, come toge- 
ther without a designings di^pofling inteUigeoce, it is im- 
90i»ibk to coQceivfi* • - 
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. CHAPTER XI. 

OF THE AKIHAL STRVCTtTRS, REGARDED AS A MASS. 

Cyo^fTEMPLATiNG an animal body in Its collective capa- 
city, we cannot forget to notice, what a number of mstni- 
ments are brought together, and often within how smafl a 
compass. In a canary bird, for mstance, and in the ounce 
of matter which composes its body (but which seems to 
be all employed), we have instruments for eating, for di- 
gesting, for nourishment, for breathing, for generation, for 
running, for flying, for seeing, for hearing, for smelKng $ 
each appropriate I each entirely different from all the 
rest. 

The human, or indeed the animal frame, considered as 
n mass or assemblage, exhibits in its composition tiiree 
properties, which have long struck my mind, as Indubita- 
ble evidences, not onh' of design, but of a great deal uf 
attention and accuracy in prosecuting the design. 

I. The first is, the exact correspondency of the two 
sides of die same animal i the right hand answering to the 
left, leg to leg, eye to eye, one side of the countenance to 
the other ; and with a precision, to imitate which in any 
tolerable degree forms one of the difficulties of statuary, 
mad requires, on the part of the artist, a constant attention 
to this property of lus work, disthict from t^ery other. ' 

It is the roost difficult thing that can be to get a wig 
/ made even ; yet how seldom is the face awry ! And what 
care is taken that it should not be so, the anatomy of its 
bones demonstrates* The upper part of the hct is com* 
posed of thirteen bones, six on each side, answering each 
to each, and the thirteenth, without a fellow, in the mid* 
die i the lower part of the face is in like maimer compose^ 



07 THE ANIMAL STRUCTURE, 6lC» 133 

of six bones, three on each side, respectively correspond- 
ing, and the lower jaw in the centre. In biuiding an arch, 
could more be done in order to make the curve true^ u e« 
fht parts equt^diatant from the middle, alike in figure and 
posiuon ? 

The exact resemblance of the et/ejf^ considering how 
compounded this organ is in its structure, how various and 
kow delicate are the shades of colour with which its iris is 
tinged, how diffierentiy, as to effect upon appearance, the 
eye mav be mounted in its socket, and how differently in 
diAcrcnt heads eyes actually are set, is a property of ani- 
mal bodies much to be ^nured. Of ten diousand eyes, I 
do not know that it would be' possible to match one, except 
with its own fellow ; or to distribute them into suitable 
pairs by any other selection than that which obtains. 

This regularity of the animal structure is rendered more 
yemarkahle by the three following ccmsiderations. First, 
die limbs, separately taken, have not this correlation of 

parts; but the contrary of it. A kiiitc (ir;nvri down the 
chine cuts the human body into two parts, externally equal ' 
and alike i you cannot draw a straight line which will di* 
ipide a hand, a foot, the leg, die thig^, the cheek; the eye, 
the ear, into two parts equal and alike. Those parts 
which are placed upon the middle, or partition Ime of the 
body, or which traverse that line, as the nose, the tongue, 
the lips, may be so divided, or, more properly speaking, 
are double organs $ but other parts* cannot* This shewa 
that the correspondency which wc have been describing 
does not arise by any necessity in the nature of the sub* 
ject I for, if neoeaaary, it would be umversal, whereas it 
ia ohsorved only in the system or aasemfalage: itis not true 
of die separate parts : that is to say, it is found wheft it 
conduces to beauty or utility; itis not found where it 
would subsist at the expense of both« The two wings of 
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a bird ahra^s eomspmid t fSkt two tides of a frather im* 
quenily do not. In centipedes,' mniepcdeB^ and that 

whole tribe of insects, no two legs on the same side are 
alike ; yet there is the most exact parity between the 
legs opposite one to another. 

8« The next cimEmstaiice to be r ran i rfcrd y is^ liiaty 
ivldbt the ovides of die body are so configurated, as ex* 
if rn ally to eldlibit the most exact correspondency of the 
opposite sides^ the contents of these cavities have no such 
corr e apondency* A line dram down the middle of dw 
breast divides the thorax into two aides exacdy sMIar i 
yet these two sides inclose verj^ different contents. The 
heart lies oa the left side ; a lobe of the lungs on the right ; 
bidancing each other^ nekker n size nor sbapew The same 
thing holds of die •bdomcn. The liver Hea ott dM riglit 
aide, widiont any sinular visens opposed to it on the left. 
The spleen indeed is sitiuitcd over against the liver; but 
agreeing with the liver, neither in bulk nor iona^Khim 
ia BO cquipoUcnty between theye* Tho atomadi is a rtm* 
aely both inegnlar m ita ski^, and obfique in its posiikii;* 
The foldings and douUings of the intestines do not pre- 
sent a pariiy of sides. Yet that symmetry- which dq>eads 
upon the correlation of the sides, is extenaHy prtsenred 
dnottghoitt $he whole trunk : and ia the move rcnnijkaUi 
in the lower parta of k, as the im eg umsMts are soA i and 

the shape, consequently, is not, as the llKjrax is by its 
ribs, reduced hy naitural stays, it is evideaSy therefoii^ 
that the cxtemid proportion doeanol aassr from any tqtal* 
iQr in die shape or pressors of d» i^leninl eootMl* 
What is it indeed but a correction of ineqUaHdes I an ad* 
justment, by mutual compensation, of anomalous forms in* 
to a regular coogtriea^ ifae effect, in n wanly of mnSiAf 
nad^if weini^tb«panutttd «oto spdriB, «f scuditdciil* 
kcatkiiif 



J. &Bikir ako to thii, is die diird obsemrtlon ; tliat 

an internal inequality in the feeding vcsst ls is so managed, 
as to produce no inequality in parts which were intended 
t6 CQmspomL The right ann answers aocuratelj to 
left, both in size and shape ; but the arterial branches, 
which supply the two arms, do not go off from their 
trunk, in a pair, in the same inanuer, at the same place, or * 
at the same angle. Under which want of similitude, it is 
Tety difficult to conceive how ifae same quantity of Uood 
ahould be pushed dirough each artery : yet the result is 
right ; the two limbs, which are nourished by them, per- 
ceive no diference of suf^ly, no eilects of excess or de&* 
ciency* 

Conoeniing the dtffcraice of manner, in which the anb* 
clavian and carotid aiteries, upon the diiKsrent sides of 

the body, separate themsiK es Irom the aorta, Chcsclden 
seems to have thought, that tiie advantage which the lelt 
Kain by going off at a much acater angle than the right, ia 
made «p to the right by tfacir going off together in oat 
branch.* It is very possible that this may be ^ com* 
pensating contrivance : and, if it be so, how curious, how 
hydrostatical I 

II. AvoTHKn pcriectioii of die aniasal mass is the pad^ 
9gtM I know nothing wliich ia so surprising. Exanune 
the contents of the trunk of any large animal. Take no- 
tice how soft, how tender, how intricate they are ; how 
constandy in action, how necessary to life. Reflect upon 
lliedan^er of any Ajury to their substance, any 'deraage- 
ment of dieir positkm, any obstruction to dieir office* 
Observe the heart pumping at the centre, at the rati of 
«igh^ atniLea in a minuta : one set of pipes carrying the 
ilnma nwiy from it, anodier sat, bringing, in its course^ 

* Cbcs. Anat. p. 184. cd. 7. 
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the fliud back to it agsm ; tiie lungs perfenmng their da* 
borate office^ viz« distending and contracting their man^ 

thousand vesicles, by a reciprocation which cannot cease 
for a minute : the stomach exercising its |>owerful chymis- 
tiy ; the bowels silently propdling the changed aliment 9 
collecting fipom it, as it proceeds, and transmitting to the 
blood an incessant supply of prepared and assimilated 
nourishnu lit ; that blood pursuing its course; the liver, 
the kidueys, the pancreas, the paiotid, with many other 
known and distinguishable g^Umds, drawing off from it, all 
the while, their proper secretions* These severs! opera- 
tions, together with others more subtile, but less capable 
of being investigated, are going on within us, at one and 
the same time. Think of this ; and then observe how the 
body itseli^ the case which holds this machineiy, is roUedf 
and jolted, and tossed about, the mechanism remaining 
unhurt, and with very litde molestation even of its nicest 
motions. Observ c a rope dancer, a tumbler, or a monkey ; 
die sudden inversions and contortions which the intenial 
puts sustain by the postures into wluch their bodies are 
thrown ; or rather observe the shocks, which these parts, 
even in ordinary subjects, sometiincs receive from falls 
and bruises, or by abrupt jerks and twists, without sensi- 
ble, or with soon recovered damage. Observe this, and 
then reflect ho^ firmly every part must be secured, how 
carefully siuroundcd, how well tied down and packed to- 
gether. 

. This property of animal bodies has never, I thmk, been ' 
considered under a distinct head, or so fully as it deserves* 
I may be allowed dierefore, in order to verify my observa- 
tion concerning it, to set forth a short anatomical detail, 
though it oblige me to use more technical language, than 
I should wish to introduce into a work of this kind. 



ftSOiJIRBD Ai A MM** tZf 

» 

1. Tlie Amt^ (such care is (akfii ol ike centre of life) 

is pUccd bi twccu two soft lobes of the lungs ; is tied to 
the meciiastiuum and to the pericardium, which pericar- 
diiin is not only itaelf an esceedinglx strong membrane^ 
hnt adhem foniy to the dupUcature of the mediastinum, 
and, by its point, to die middk. tendon of the diaphragm. 
The heart is also Htistiinwirm its piacc by the great blood- 
vessels wliichiaaucljromit** 

2* The kuHgiB are lii^ to the atemum hy the mcdiaati- 
aiiin» before; to the vertebne the pkuraf behind. It 

seems indeed to be the very use of the mediastinum 
(which 15 a membrane that goes, straight through the mid- 
dle of the thorax, from the breast to the back) to keep the 
eaatenlB of the thorax im their fribcca t in particular to 
hinder one lobe of ihe lungs fitm incommoding another, 
or the parts oi the limgs from pressing upon each other 
when we lie on one side.f 

3* The koer is fastened in die body by two ligaments % 
die first, which is large and strong, comes from die cover- 
ing of the diaphragm, and penetrates the substance of the 
liver ; the second is the umbilical vein, which, after birth, 
degenerates into a ligament. The first, which is tlic prin- 
eipal, hzes the liver in its situadon, whilst the body holds 
an erect posture; die second ptevenis it ftom pressing 
upon the diaphragm when wc lie down ; and both toge- 
ther sling or suspend the Uver when wc lie upon our backs, 
so that it may not compress or obstruct the ascending vena 
cttva,^ to wfaidi belongs the .impottant oftee of returning 
die blood from the body to die heart. 

4. The bladder is tied to the navel by the urachus trans- 
ionoed into a tigamcl ^ duis, what was a passage for 

• KdVs Anst p. 107. cd. 3. f lb. 1 19. 

\ CIj^s. AoftU p. 162. 
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UTtne to 'the firtus becomes, after birth, a stipport or tUy 
to the bladden The peritoneum also keeps the yiaceni 

from confounding themselves with, or pressing irregularly 
upon, the bladder : for the kidneys and bladder are con- 
tained in a di&tbct dupUcature of that membraae, being 
thereby partitioned off from the other* costeats of the ab* 

domen* 

5. The kidneys are lodged in a bed of fat, 
6« The pancreMi^ or sweetbread, is strongly tied to the 
peritoosum, which is the great wrapping sheet, thai al- 
doses all the bowds contained in the lower belly** 

7. The fipleeti iiho is coutiiicd to its place by an adhe- 
sion to the peritonseum and dis^ihragm, and by a connex- 
ion with the omentunuf It is possible, in my opinion, 
that the spleen may be merdy a Ht^png^ a soft cusluoii to 
fill up a vacancy or hollow, which, miless occupied, would 
Iciive the package loose and unsteady : for, supposing that 
it anfiwers no other purpose than this, it must be vascular, 
and admit of a circulation through it, in order to be kept 
alive, or be a part of a living body* 

8. The omentum^ epiploon, or cawl, is an apron, tucked 
up, or doubling upon itself, at its lowest part. The upper 
edge is tied to the bottom of the stomach, to the spleen, 

. as hath already been observed, and to part of the duode- 
num* The 'reflected edge, also, alter forming the dou- 
bling, comes up behind the iiuut flap, and is tied to the 
colon and adjoining viscera*^ 

9* The septa <tf the brain, probably, prevent one part of 
that organ from pressing with too great a weight upoft 
another part* The processes of the dura mater divide the 
cavity of the skull, like so many iimer partiiion walls, and 
thereby con&ne each hemisphere and lobe of the braia to 

* Keill'i Anst. p. ST. f ^Iws* Anst p. VST. « Chss. Anst p. IST. 
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the chamber^'which is assigned to it, without its being lia* 
hit to rest upon, or intermix with, the neighbouring parts* 

The great art and caution of packing, is to prevent one 
thing hurtuig another. This, in the head, the chest, and 
the abdomen, of an animal body, is, amongst other me- 
thods, proyided for by membranous partiti<^ and wrap- 
ping^, which keep the parts separate. 

The above may serve as a short account of the manner, 
in wliich the principal viscera are sustained in their places* 
But, of the provisions for this purj^ose, by far, in my opin- 
ion, tlic niobt curious, and where also such a pio\ isir^n was 
most wanted, is in the guts* It is pretty evident, tiiat a 
long narrow tube (in man about five times the length of 
the body) laid from side to side in folds upon one another, 
winding in oblique and circuitous directions, composed al- 
so oi a soft and yielding substance, must, without some 
extraordinaiy precaution for its safetjr, be continually dis- 
placed by the various sudden and abrupt motions of the body 
which contains it. I should expect, that, if not bruised or 
wouiKied by every fall, or leap, or twist, it would be en- 
tangled, or be involved with itself ; or, at the least, slipped 
and shaken out of the order in which it is disposed, 
and which order is necessary to be preserved for the 
carrying on of the important functions, which it has to ex- 
ecute in the animal economy* Let us see therefore how a 
danger so serious, and yet so natural to the length, nar- 
rowness, and tubular form of the part, is provided against. 
The expedient is admirable, and it is this* The intestinal 
canal, diroug^ut its whole process, is kmt to the edge of 
a broad fat membrane, called the mesenter}'. It forms the 
margin of this mesentery, being stitched and fastened to it 
like the edging of a ruffle ; being four times as long as the 
mesentery itself, it is, what a sempstress would call, puck- 
ered or gathered on ' to it. This is the nature of the con- 
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nexioa of the gut with the mesehtery ; imd, being thus join- 
ed to, or rather made a part oi the mesentery, it is folded 
and wrapped up together with it- Now the mesentery, 
having a considerable dimension in breadth^ being in its 
8uhBtance,withal,both diick and 8uct}% is capable of a close 
and safe folding, in comparison of what the iiUestinnl tube 
would admit of, if it had remained loose. The mesentery 
likewise not only ^keeps the intestinal canal in its prc^>er 
I^ace and position tinder all the turns and windings of its 
course, but sustains the numberless small vessels, the arte« 
ries, the veins, the Ijnnpheducts, and, above all, the lacteals, 
which lead from or to almost every point of its coats and 
cavity. This membrane, which appears to be the great 
support and security of the idimentary apparatus. Is itself 
strongly tied to the first three vertebrae of the loins.* 

III. A third general property of animal forms is beauty. 
I do not mean relative beauty, or that of one individual 
above another of the same species, or of one species com-> 
pared with anodier species ; but I mean, generally, the 
provision which is made, in the body of almost every ani- 
mal, to adapt its appearance to the perception of the ani* 
mals with which it converses* In our own species, for 
example, only consider what the parts and materials are, of 

which tJie fairest body is composed: and no further obser- 
vation will be necessary to shew, how well these tilings are 
wrapped up, so as to form a mass, which shall be capable 
of symmetry in its proportion, and of beauty in fits aspect i 
how the bones are covered, the bowels concealed, 
roughnesses of the muscle smoothed and soltLurd ; and 
how over the whole is drawn an integupeut, which con<* 
verts the disgusting materials of a dissecting-foom into on 
pbject of attraction to the sight, or one, upott wluch ft icats, 
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at least, wtdi ease and satisfaction* Much of this effect is 
to be attributed to the intervention of the cettular or adi* 
pose membrane, which lies immediately under the skin ; 
is a kind of lining to it ; is moist, soft, slippeij, and com- 
pressible ; eveiy where filling up the interstices of the mus- 
cles, and forming thereby their roundness smd flowing line, 
as well as the evenness and polish of the whole surface. 

All which seems to be a strong indication of design, and 
of a design studiously directed to this purpose. And it 
being once allowed, that such a purpose existed with res- 
pect to any of the productions of nature, we may refer, 
with a considerable degree of probability, other particulars 
to the same intention ; such as the temts of flowers, the 
plumage of birds, the furs of beasts, the bright scales of 
fishes, the painted wings of butterflies and beetles, the rich 
colours and spotted lustre of many tribes of insects. 

There are parts also of animals ornamental, and the pro- 
perties by w hich they are so, not subservient, that we 
imow of, to any other purpose. The irules of most aiu« 
mals are very beautiful, without conducing at all, by their 
beauty, to the perfection of vision ; and nature could in no 
part have employed her pencil to so much advantage, ht- 
cause no part presents itself so conspicuously to the ob- 
server, or communicates so great an eflect to ^e whole as- 
pect. 

In plants, especially in the flowers of plants, the princi- 
ple of beauty holds a still more considerable place in dieir 
composition I is still more confessed than in animals* 
Wli) , (or one instance out of a thousand, does the corolla 
of the tulip, when advanced to its size and maturity, 
change its colour i The purposes, so far as we can see, of 
vegetable nutrition, might have been carried on as well by 

its continuing green. Or, if this coidd not be, consistently 
with the progress of vegetable life, why break into such a 
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variety of colours ? This is no projier effect of age, or of 
declension in the ascent of the sap ; for that, like the au- 
tumnal teinta^ would have produced one colour in one 
leaf, with marks of fading and wifhering; It seei&s a 
lame account, to call !t, as it has been called, a disease of 
the plant. Is it not more probable, that this property, 
which is independent) as it should seem, ol the wants and 
udlities of the plant, was calculated for beauty, intended 

for display ? 

A ground, I know, of objection, has been taken against 
this whole topick of argument, namely, that there is no 
such thing as beauty at all : in other words, that whatever 
18 usef id and {lEuniliar comes of course to be thought beau- 
tiful ; and that things appear to be so, only by their alli- 
ance Willi ilusc (jualities. Our idea ot beauty is capable 
of being so modiited by habit, by fashion, by the experi- 
ence of advantage or pleasure, and by associations arising 
out of that experience, that a quesdon has been made, whe- 
ther it be not altogether generated by these causes, or 
w ould have any proper existence without them. It seems 
however a carrying of the conclusion too far, to deny the 
custence of the principle, viz« a native capaci^ of per- 
ceiving beauty, on account of the influence or the varieties 
proceeding irum iliut influence, to which it is subject ; 
seeing that principles the most acicnowledged, are liable to 
be affected in the same manner. I should rather argue 
Au8« The question respects objects of si^t. Now every 
other sense hath its distinction of agreeable and disagree- 
able. Some tastes offend the palate, others gratify it. In 
brutes and insects, this distinction is stronger, and more 
regular, than in man* £very horse, ox, sheep, swine, 
when at liberty to choose, and when in a natural state, 
that is, when not vitiated by habits forced upon it, eats and 
rejects the same plants. Many insects which feed. upon 
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pwticular plantB, will radier die than chaoge their appro- 
priate leaf* AH this looks like a determination in the 

sense itself to pai iiculur lustes. In like luainicr, smells af- 
lect the nose with sensations pleasurabie or disgusting}* 
Bome Bounds, or compositions of sound, delight the ear, 
others torture it^^ Habit can do much in all these cases, 
(and it is well for us that h can ! for it is this power 
which reconciles us to many necessities,) but lias the dis- 
tinction, in the mean time, of agreeable and disagreeable, 
no feundation in the sense itself^ What > is true of the 
other senses is most probably true of the eye, (the analogy 
is irresistible) viz. that there belongs to it an original con- 
-stitution, htted to perceive pleasure from some impressions, 
and pain from othtinlLr* - 

I do not however know that the arguinent which al- 
leges beauty as a final cause, rests upon diis concession* 
We possess a sense of bcautv, however we crjmc by it. 
It in fact exists* Things are not indifferent to this sense : 
all objects do not suit it : many, which we see, are agree- 
able to it ; many others disagreeable. It is certainly not 
the eflect of habit upon the particular object, because the 
most agreeable objects are often the most rare ; many, 
which are very common, continue to be offensive. If they 
be ipade supportable by habit, it is all which habit can do ; 
they never beeome a^eeable* If this sense, therefore, be 
acquired, it is a result ; the produce ot numerous and 
complicated actions of external objects upon the senses, 
and of the mind upon its sensations. With this resu^ 
there must be a certain congmity to enable any particular 
object to please : and that congruity, we contend, is con- 
sulted in the aspect which is given to animal and vegetable 
bodies. 

IV* Hie skm and covering of animals is that upon 
which tiieir -appearance chiefly depends, and it is that part 
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which, peihaps, in all animals is most decorated ; and most 
free from impuritlea* But were beauty-, or agrecahkncaa 
of aspect, entirely out of the question, there ia another 

purpose Linswcred bv this integument, and by the colloca- 
tion oi the parts of the body beneath it, which is of still 
greater importance; and that purpose is concealment* 
Were it poasiUe to view through the akin the mechanism 
of our bodies, the sight would frighten ua out of our wita* 
*' Durst we uiukc abiiii-';le nuj\ cnu-iu," asksa lively French 
writer, " or stir a step from the pi^iie we were in, if w.e 
0«tt» our blood circulating, the tendona puQiug, the lunga 
blowing, the humoura filtrating, and all the incom^relieiir 
sible assemblage of fibres, tubes, piimps, valves, currenta, 
pivots, which sustain an existence, a^ ouce so fniil, and so 
presumptuous 

V* Of animal bodiea, considered aa maaaes, there ia aoo* 
iher property, more curious than It is generally thought to 

be ; which is the faculty of iitandm^i^- / a.iid it is more re- 
markable in two legged auimals than in quadrupeds, aody 
most of all, as being the tallest, and reating upon the 
amaUeat base, in man* "flbere ia more, I think, in the 
matter than we are aware of.^The statue of a man, plac- 
ed loose upon its pedestal, would not be secure of stand- 
ing half au hour. You are obliged to icL its feet to the 
block by bolts and solder, or the first shake, the firat guaC 
of wind, b su^ to throw it down* Yet this statue 
shall express all the mechanical proportions of a living 
model. It is not therefore the mere figure, or merely 
placing the centre of gravity within the base that is suffi- 
cient. Either the law of gravitation.M au^iended in fii- 
vour of living substanoet, or abmeihing more is done for 
thcrn, in order to enable them to uphold their posture. 
There is no reason whatever to doubt, but that their parts 
descend by gravitation in the same aanmer^s thoae #f 
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^ead matter. The gift therefore aj^n ars to me to con- 
sist in a fsiciilty of perpetually shilling the centre of gravi* 
ty, by ft set of obscure, indeed, but of quick balancing ac» 
tions, so as to keep the line of direction, which is a line 
drawn from that centre to the ground, within its prescrib- 
ed . limits. Of these actions it may be observed, first, 
diat they in part constitute what we call strength* The 
dead body drops down. The mere adjustment ^erefore 
of weight and pressure, which may be the same the mo- 
inent after death as the moment before, does not support 
the column* In cases , also of extreme weakness the pa> 
tient cannot stand upright. Secondly, that these acdons 
are only in a small degree voluntary. A man is seldom 
conscious of his voluntary powers in keeping himself upon 
his legs* A child leammg to vnSk is the greaitest pos- 
ture-master in the world : but art, if it may be so call- 
ed, sinks into habit ; and he is soon able to poise himself 
in a great varie^ of attitudes without being sensible et- 
liier of caution or eflR>rt«^Bttt still there must be an 
aptitude of parts upon which habit can thus attach ; a 
previous capacity of motions which the animal is thus 
taught to exercise I and the facility, with which this 
exercise is ac^unred, forms one object of our admira- 
tion. What parts are principally employed, or in what 
manner each contributes its office, is, as hath already 
been confessed, difficult to ei^ilain. Perhaps the obscure 
motion of the bones of the feet may have dieir share in 
this effect. They are put in action by every slip or vacil- 
lation of tlie body, and seem to assist in restoring its ba- 
lance. Certain it is, that this circumstance in the struc* 
turc of the foot, viz* its being composed of many small 
bones, applied to, and articulating v, 1th, one another, by 
diversely shaped surfaces, instead of being made of one 
piece, like the last of a shoe, is very remarkable. I sup* 
Vol. L 19 
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pose also lliftt it would be difficiik to stand fim upon stillB 
or wooden legs, though Aeir base exactly Imitated die fi- 
gure and dimensioiis of the sole of the foot. The alterna- 
tioQ of the joints, the knee joint bending backwiard, the hip 
, joint forward ; the flexibility, in eveiy direction, of |]ie 
spine, especially in die loins and neck, appear to be of 
great moment in preserv ing the equilibrium of the body. 
W itli respect to this last circumstance, it is observable^ 
that the vertebra are so confined by ligaments as to allow 
no more slipping upon their bases, tban what is just saA- 
dent to break die shock which any violent modon may 
occasion to the body. A certain degree also of tension of 
the sinews appears to be essential to an erect posture ; for 
it is by the loss of this^ that the dead or paralytick body 
drops down. The whole is a wonderfol result of €oak> 
bined powers, and of very complicated operations. In- 
deed, that standing is not so simple a business as we ima^ 
gine it to be, is ev ident from the strange gesticuiations of 
a drunken man, who has lost the govenunent of the cen- 
tre of gravity. 

We have said tliat this property is tlie most worthy of 
observation in the human body : but a bird^ resting upon its 
perch, or bopping upon a spray, affords no mean spechnsn 
ofthe same faculty* A diickoi runs qff as soon as It is 
hatched from the egg ; yet a chicken, oonsideml geome* 
tricalh", and with relation toils centre of gravity, its line of 
direction, and its equilibrium, is a very irregular solid. Is 
this gift, therefore, or instruction ? May it not be said 
to be widi great attention, that nMure hndi balanced llie 
body upon its pivots ? 

I observe also in the same bird^ a {Hece of useful me- 
chanism of this kind* In the trassing of a fowl, upon 
bending the legs and diig^ up towards the body, the 
cook finds that the claws dose of their own accord. Now 
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1«| it be renembmd, thut tlua is the poftitkm of the limbs, 

in which the bird rests upon its perch. And in thj;> posi- 
tion it sleeps in aafe^ ; for the dawt do their oiiice ux 
lEoeping hold of the 8Upport» not by toy exeitkm of volqn- 
tuy pow«r, wluch alec|i 9U|^t 8uq>aid» but by the traction . 
of the tendons, in consequence of the attitude which the 
legs imd thighs take by the bird sitting down, and to which 
tbe mere weigkt of the body gives the loree that is necesf 
Mry. 

VL Regarding the human body as amass; regarding 

the geneml conformations which obtain in u ; i t girding 
also particular parts in respect to those conformations ; we 
ehaUbekdto observe what IcaU^^inierruptedanalo^es**' 
*nie fijQoving are esamples of what I mean by these 
terras t and I do not know how such crHical deviations 
can, by any possible hypothesis, be accounted tor with* 
out design. 

U All the bones of the bot^ are covered with a perma* 
ieum^ ekeape the teeth, wiiere it ceases, and an enamel of 

ivory, which saws and files will hardly touch, comes into 
its place. No one can doubt of the use and propriety of 
this difference ; of the tmzlofgy^* being thus interrupt- 
ed of the fide, which belongs to the conformation of 
the bones, slO|iping where it does stop : for, had so exqui- 
sitely sensible a membrane as the pci lostcuni, iiivchLcd the 
teeth, as it invests eveiy other bone of the body, their ac- 
lion, ae s e aaa i y aposnre, and irritation, would have sub- 
jeeltd ^ animal to contiMia) pain. General as it is, it 
was tiotdie sovtof integument which suited the teeth. 
What they stood in need of, was a strong, hard, insensi- 
ble, defensive coat : and exactly such a covering is given 
to ilwni, in the ivory enamel which adheres to their sur- 
face. 
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The scart-akin, vhkh clothes all the rett of die bodl^^ 

gives way, at the extremities of the toes and fingers, to 
nails* A man has only to look at his hand, to observe 
with what nicety and precision, that covering, which ex> 
tends over every other pait» is here sttperseded by a dif- 
ferent substance and a different textore* Now, if eidier 
the rule had been necessary, or the deviation from it ac- 
cidental, this effect would not be seen. When I speak 
of the rule being necessary, I mean the formation of die 
skin upon the surface being produced by a set of causes 
constituted inthout design, and acting, as all ignorant 
causes must act, by a general operation. Were this the 
case, no account could be given oi the operation being sus« 
pended at the fingers' ends, or on the back part of the 
fingers, and not on the fore pait» On the odier hand ; if 
die deviation were acddental, an enonr, an anomalisnt t 
were it any thin^^ else than settled by intention, we should 
meet with nails upon other parts of the body* They wojuld 
be scattered over the surfiu», like wnta or pimplei. 

All the great cavities of die body axe indos^ bjr 
membranes except the shtii» Why should not die brain be 
content with the same covering as that which serves for 
the other principal organs, of the body i The heart, the 
lungs, the liver, the stomach, the boweb, have all soft in« 
teguments, and nodiing else. The muscular coats are all 
soft, and membranous. I can see a reason for this distinc* 
tion in the hnal cause, but in no ofher. The importance of 
the brain to life, (which experience proves to be iaaniedi* 
ate,) and die extreme tenderness of itq substance^ make a 
solid case more necessary £ot it, than for any odier part t 
and such a case the hardness of ihc skull supplies. When 
the smallest portion of this natural casquet is lost, how care* 
fully, yet how amperfecdy, is it replaced by a plate of me* 
tal ! If an anatomist should say^ that this bony protection 
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is not confined to the brain, but is extended along tlie 
course of the spine^ I answer, that he adds strength to tlie 
argument* If ht remark, that the chest also* is fortified by 
bones, I reply, that I should have alleged this mstance my* 
self, if the ribs had not appeared subservient to the pur- 
pose of motion, as well as oi defence. What distinguii>h- 
es the skull from every other cavity is, that the bony cov- 
ering completely surrounds its oontents, and is calculated* 
not for motion, but solely for defence. 'Those hollows 
likewise aiul inequalities, which wc obsen c in the inside 
of the skuU, and which exactly fit the folds of the brain, 
answer the important design of keeping the substance of 
brain stemty, and of goaiding it against concussions. 

CHAPTER XU. 

COMPARATIVE ANATOMV. 

W HENEVER we And a general plan pursued, }'et with 
such variations in it, as are^ in each case, required by the 
particular exigency of the subject to which it is applied, 
we possess, in such plan and such adaptation, the strongest 
evidence th;it can be aiforded of intelligence and design ; 
an evidence, which the most completely excludes every 
otfier hypothesis. If the general plan proceeded from any 
lixed necesuty In the nature of things, how could it accom- 
modate itself to the various wants and ttses which it had 
to serve, under different circumstances, and on different 
occasions ? Arkwright's mill was invented for the spinning 
of cotton. We see it employed for the spinning of wool, 
flax, and hemp, with such modifications of the original 
principle, such ^Mricty in the same plan, as the texture of 
those different materials rendered necessary. Of the ma- 
dune's being put together with design, if it were possible 
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to doubt, whilst we saw It only under one mode and In 

one form ; when we came to observe ii in its different ap- 
plications, with such changes of structure, such additions, 
and supplements, as the special and particular use in each 
case dema»ded,we could not refuse any longer our assent 
to the proposition, ** that intelligence, properly and strictly 
«o called, (including under that name, foresight, considera- 
tion, reference to udlit}',) had been employed, as well in 
the primitire plan, as in die several changes and accom- 

« 

modations which It Is made to undergo.** 

Very much of this reasoning is applicable to what has 
been called Comparative Anatomtj, In their general eco- 
nomy, in die outlines of the plan, m the construction as 
well as offices of their principal parts, there exists, between 
all large terrestrial animals, a close resemblance. In all, 
life is sustained, and the body nourished, by nearly the 
same apparatus. The heart, the lungs, the stomach, the 
liver, the kidneys, are much alike in all. The same fluid 
(for no distinction of blood has been observed) cirBulatea 
through their vessels, and nearly in the same order. The 
same cause, therefore, whatever that cause was, has been 
concerned in the origin ; has governed tho produotkm of 
these different animal forms. 

When we pass on to smaller animals, or to dw inhahs* 
tants of a difierent element, the resemblance becomes more 
distant and more obscure ; but still the plan accompanies 
us. 

And what we can never enough commeiid, and wIugIi 

it Is our business at present to exemplify, the plan is at- 
tended through all its varieties and deflections, by subser*- 
viences to special occasions and utilities. 

1. The C99enng of difiierent animals (thdui^ whether 
I am comet in classing diis under dieir anatomy, I d# 
not know) is the first tliiug which presents itseil to our oh- 
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bcrvaiion ; and is, ih truth, both for its variety, aiul its 
suitableness to their several natures, as much to be admir> 
ed as any part of their structure. We have bristlesi hWf 
wool, fun, leiMihers, quills, prickles, scales > yet io diis ^- 
versity both of luatci i;J and form, wc cannot change one 
animal's coat for another, without evidently changing it for 
ihe woxse: taking care however to remark, that these 
coverings are, in many cases, armour as wdl as clothing ; 
xntendi d for protection as well as warmth. 

The humttn animal is the only one which is naked, and 
the only one which can dodie itsdf* This is one of the 
properties which renders him an animal of all climates, 
and of ail seasons. He can adapt the warmth or lightness 
of his ooveriag to die temperatute of his habitation. Had 
he been bom with a fleece upon his back, although he 
might have been comforted by its warmtli m high latitudes, 
it would have oppressed him by its weight and heat, as the 
species spread towards the equator* 

What art, however, does for men, nature has, m many 
hwtances, done for ^ose animals iviiich are incapable of 
art. Their clothing, of its own accord, changes with dieir 
necessities. This is particularly the case with that large 
tribe c£ ijoadmpeds which are covered withyiirf • £vtry 
dealer in hare-skins, and rabbit-skins, knows how much 
the fur is thickened by the approach of winter. It seems 
to be « port q£ the saane constitution and the same design, 
diat wwol, in hoc countries, degenerates, as it is called, 
but in truth (most happily for the animal's case) passes in- 
to hair ; whilst, on the contrary, that hair, in the dogs of 
die polar regions, is turned into wool, or something very 
like it. To which may be refeired, what naturalists have 
remarked, that bears, wolves, foxes, hares, which do not 
take the water, have the fur much thicker on the back than 
the belly ; whereas, in the beaver it is the thickest upon 
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the bdty; as are the feathen in the water fowl. We 
know the final cause of all this ; and we know no odier* 

The covering of hirc/s- cannol escape the most v ulgar ob- 
servation* Its lightness, its smoothness, its warmtli ; the 
disposition of the feathers all inclined backward, the down 
■bout their stem, the overlapping of their tips, their differ^ 
cnt configuration in different parts, not to mention the va- 
riety of their colours, constitLitc a vestment for the bodvt 
so beautiful, and so appropriate to the life which the ani- 
mal is to lead, as that, I think, we should have had no 
conception of any thing equally perfect, if we had never 
seen it, or can now imagine any thing more so. Let us 
suppose (what is possible only in supposition) a person 
who had never seen a bird, to be presented with a plucked 
pheasant, and bid to set his wits to work, how to contrive 
Ibr it a covering which shall unite the qualities of warmth, 
levity, and least resistance to the air, and the highest de- 
gree of each : giving it also as much of beaut>' and onia- 
ment as he could afford. He is the person to behold the 
work of the Dei^, in this part of his creationi with the 
sentiments which are due to it; 

The commendatioii,which the general aspect of the fea- 
thered world seldom fails of exciting, will be increased by 
further examination. It is one of those cases in which 
the philosopher has more to admire, tiian the common ob- 
server. Every feather is a mechanical wonder* If we 
look at the quill, we find propertieb not easily brought to- 
gether, strength and lightness. I know few things more 
remarkable, than the strength and lightness of the veiy pent 
with which I am writipg. If we cast our eye to ^e up- 
per part of the stem, we see a material, made for the pur- 
pose, used in no other class of animals, and in no other 
part of birds ; tough, light, pliant, elastick. The pith, al- 



Digitized by Google 



COMPARATIVE ANATOMY 



15^ 



8O9 which feeds the feather, is, amongst animal substances^ 
sui generis ; neither bone, flesh, membrane, nor tendon.* 
But the tttilictai part of a feather is the beard^ or, as it 
is sometimes, I believe, called, the vane. By iht f^cards 
are meant, what are fastened on each side the stem, and 
wlu&t constitute the breadth of the feather i what we usual-* 
ly strip off, from one side or both, when we make a pen* 
The separate pieces, or lamin«, of which the beard is com- 
posed, are called threads, sometimes filaments, or rays« 
Now the first thing which an attentive observer will re- 
mark is, how much stronger djie beard of the feaiher shews 
itself to be, when pressed in a direction perpendicular to 
its plane, than when rubbed, either up or down, in the line 
of the stem ; and he will soon discover the structure which 
occasions this difference, viz. that the laminfls whereof 
these beards are composed, are flat, and placed with their 
fiat sides towards each other; by which means, whilst 
they eanly bend for ^ i^proaching of each other, as any 
one may perceive by drawing his finger ever so lightly up- 
wards, they arc much harder to bend out of their plane, 
which is the direction in which they have to encounter the 
impulse and praauxe of the air; and in which their 
strength is wanted, and put to the trial. 

This is one particularity in the structurL' ol leather : 
a second is still more extraordinary. Whoever examines 
n feather, cannot help taking notice^ that the threads or 
Uttume of which we have been speaking, ui their natural 
state unite ; tliat their union is something more than the 
mere apposition of loose surfaces ; that they are not parted 
astmder without some degree of foice ; that nevertheless 

« 

••The quill-part of a t'catiicr is composed of circuki- and long^itudinal 
fibrci.. In inaking- a pen, you muat scrape off the coat of circular fibres, 
or the quill spUt in a ragged, jagged manner, making what boys 
call cat's teeth. 

Vol* L 20 
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there is no glutinous Gobesion between diem; ibaky there* 
fore, by some mechanical means or other, they catch or 

clasp among tliciuselves, tlicicby giving to the beard or 
vaue its closeness and compactness of texture. Nor is 
tliis all ; when two laminae, which have been separated by 
acddent or force^ are brought together again, they imme- 
diately reckup .* the conneziony whateyer it was, is per- 
fectly recovered, and the beard of the feather becomes as 
smooth and firm as if nothing had happened to it. Draw 
your finger down tlie feather, which is against the grain^ 
and you break probably the junction of some of the contig- 
uous threads ; draw your finger up die feather, and you 
restore aJl things to their foiinei state. This is no com- 
mon contrivance ; and now for the mechanism by which, 
it is efiected. The threads or laminae above mentioned 
are interlaced with one anodier ; and the interiacing is per* 
formed by means of an infinite number of fibres or teeth, 
>vhich the lamina; shoot forth on each side^ and u hieh 
hook and grapple together* A friend of mine counted 
fifty of these fibres in one twentieth of an inch. These fi- 
bres are crooked; but curved after a different manner: 
for those, which proceed from the thread on the side to- 
wards the extremity of die feather, are longer, more flexi- 
ble, and bent downward : whereas those which proceed 
from the side towards the beginning or quill end of the 
feather are shorter, firmer, and turn upwards. The pro- 
cess then which takes place, is as follows. When two la- 
minas are pressed together, so that these long fibres are 
forced far enough over the short ones, tiuir crooked parts 
fall into the caviQr made by the crooked parts of the others i 
just as die latch diat is fastened to a door, enters into the 
cavity of the catch fixed to the door post, and, tlu rc Jiook- 
ing ix&vMyJaatcns tlie door ; lor it is properly in this man- 
n^, that one thread of a feather is Castened to the other* 
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This admirable structure of the feather, which it is easy 
to see with the microscope, succeeds perfectly for the use 
to which nature has designed it, which use was, not only 

that the laminae might be united, but that when one thread 
or lamina has been separated from another by some exter- 
nal violence, it might be redasped with sufficient facility 
and expedition** 

In the ostrich^ this apparatus of crotchets and fihrc's of 
hooks and teeth, wanting; and we see the consequence 
of the want* The filaments hang loose and separate from 
one another, fonning only a kind of down $ which consti- 
tution of the feathers, liowever it may fit ihc m for the 
flowing lionours of a lady's head-dress, may be reckoned 
an imperfection in the bird, inasmuch as wings, composed' 
of these feathers, although they may, greatly assist it in 
running, do not serve for flight. 

But under the present division.of our subject, our busi- 
ness widi feathers is, as they are the covering' of the bird* 
And herein a singular circumstance occurs* In the small 
order of birds which winter with us, from a snipe down- 
wards, let the external colour of the feathers be what it 
will, their Creator has universally given them a bed of 
black down next their bodies. Black, we know, is die 
warmest colour : and tlie ptirpose here is, to /keep in the 
heat, arising from the heart and circulation of the blood* 
It is further likewise remarkable, that this b not Ibimd in 
larger birds i for which ihere is also a reason* Small 
birds are much more exposed to the cold than large ones ; 
forasmuch as they present, in proportion to their bulk, a 
much larger surface to die air. If a turkey was divided 
into a number of wrens, supposing the shape of the turkey 

■ 

* The above accoont b taken from Memoirs for a Kstural History of 
Aaimsls, by tlio B/ojtX AcaOevj ef Psrit, puUtihed ia mu p. 319. 
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and the wren to be nmiUr, the surface of all the wrens 
would exceed the surface of the turkey, in the proportion of 
the length, breadth, (or, of any homoiogous line) of a tur- 
key to that of a wren i which would be perhaps a propor- 
tion of ten to one* It was neeeaaary therefore^ that amall 
birds should be wanner chul than Uu*ge ones ; and this 
seems to be the expedient, by which tjiat exigency is pro- 
vided for, 

II. In comparing different animals, I know no part <if 
their structure which exhibits greater variety, or, in that 

variety, a nicer accommodation to their respective conven-* 
iency, than that which is seen in the diflfcrent formations 
of their mouths. Whether the purpose be the reception of 
aliment merely, or the catching of prey, the picking up of 
seeds, the cropping of heHsage, the extraction of juices^ 
the suction oi liquids, the hrc aking and prindtncj of (ood^ the 
taste of that food, together with the respiration of air, and, in 
conjunction with it, the utterance of sound i these various of* 
fices are assigned to this one part, and, in difeent species, 
provided for, as they are wanted, by its difoent constitation* 
III the human spccu s, Inrasiuuch as there are hands to con-* 
vey the food to die mouth, the mouth is flat, and by reason 
of its flamesB fitted only for reception : whereas the project- 
ing jaws, the wide rictus, the pointed teedi of the dog and 
his alfinities, enable diem to apply their months to enaieh 
and seize the object?? of their pursuit. The full lips, the 
rough tongue, the corrugated cartilaginous palate, the 
broad cutting teeth, of the ox, the deer, the horse and the 
sheep, qualify this tribe for browmg upon' their pasture % 
either gathering large mouthfuUs at once', where the grass 
is long, which is the case with the ox in particular ; or 
biting close, where it is short, which the horse and the sheep 
are able to do, in a degree that one could hardly expect. 
The retured under jaw of a stoc wprh in the ^round^ af* 
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terthe protruding snout, like a prong or ploughshare, has 
made its way to the roots upon which it feeds* A confor* 
naticni ao happy waa not the gift of chancer 

In hinh this orgsm assumes a new character ; new both 
in substance and in form, but, in both, wonderfully adapt- 
ed to Ae wanta and uses of a distinct mode of existence* 
We have no Itmgtr the ieshy lips, the teeth of enamelled 
bone ; but we have, in the place of these two parts, and to 
perform the oihce of both, a hard substance (of the same 
aatture with that which composes the naiU(, claws, and 
hoois of quadrupeds) cut out into proper shapes, and me* 
chanicallv suited to ihc actions which are wanted. The 
sharp edge and tempered point of the sparrow^s bill, picks 
afanost eveiy kind of seed from its conceahneot in the 
plant : and not only so, but hulls the grain, breaks and 

shatters the coiits of the seed, in order to ^^et at tlie kLiiiel. 
The hooked beak of the hawk tribe, separates tlie flesh 
from the bones of the animals which it feeds upon, almost 
widi the cleanness and precision of a dtssector^s kmfe* 
The butcher bird, transfixes its prey upon the spike of a 
thorn, whilst it picks its bones. In some birds of this 
class, we have the croM bill, i* e* ^oth the upper and lower 
bill hooked, and their tips crossing* The spoon bill enables 
the i^oose to graze, to collect its food from the bottom of 
pools, or to seek it amidst the soft or liquid substances 
with which it is mixed* The lat^ tapering bill of the 
snipe and woodcock, penetrates still deeper into moist 
earth, which is the bed in which the food of that species is 
lodged. This is exactly the instrument which the animal 
Wanted* It did not want strength in its bill, which was 
inconriscent with die slender form of the animal^s neck, as 
well as unnecessary for the kind ot aliment upon which it 
subsists ; but it wanted length to reach its object. 
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But the species of bill wbidi belongs to birds lliat litre 

by suction^ dcsen^es to he described in its particular rela- 
tion to that othce. They are what naturalists caU serrated 
or dentated bills ; the inside of them, towards the edge, 
being thickly set widi parallel or concentrick rows of 
short, strong, sharp-pointed pricldes. These, Aough they 
should be called teeth, are not for the purpose of mastica- 
tion, like the teeth of quadrupeds ; nor yet, as in hsh, for 
die seizing and retaining of their prey i but for a quite difr 
lerent use. They form a filter. The duck by means of 
them discusses the mud ; examining, with great accuracy, 
the puddle, the brake, every mixture which is likely to 
contain her food. The operation is thus carried on. — ^The 
liquid or semiliquid substances, in which the animal has 
plunged her bill, she draws, by the action of her hmgs, 
through the narrow interstices which he between these 
teeth ; catching, as tlie stream passes across her beak, 
whatever it may happen to bring along with it, that proves 
agreeable to her choice, and easily dismissing aU the rest. 
Now suppose the purpose to have been, out of a mass of 
confused and heterogeneous substances, to separate for the 
use of the animal, or ra^er to enable the animal to sepa- 
rate for its own^^those few particles which suited its taste 
and digestion, what more artificial, or more commodious 
instrument of selection, could have been given to it, than 
this natural filter ? It has been observed also, (what must 
enable the bird to choose and distinguish with greater 
acuteness, as well, probably, as what increases its' gratifica- 
tion and its liixuiy,) that the bilb of diis species are fur^ 
nished with large nerves, ihat they are covered with a skin, 

and thai the ntjr\ cs run down to the very rxti emit^'. In 
the curlew, woodcock, and snipe, there are three pairs of 
nerves, equal almost to the optick nerve in thickness, 
which pass first along tiie roof of the mouA, and then along 
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the upper chap dowp to the point of fSkt bill, long as the 

bill is. 

But to return to the train of our observations. The si- 
militude between the bills of birds and the mouths of quad- 
rapeds, is e^cacdy such, as, for the sake of the argument, 
might be wished for. It is near enough to shew the con- 
tinuation of the sLinif plan : it is remote eno«)B;h to exclude 
the supposition of the di£ference being produced by action 
or use* A more prominent contour, or a wider giqie, 
ndglit be resolved into the effect of continued efforts, on 
die part of the species, to thrust out the mouth, or open it 
to tlie stretch. But by whiit course of action, or exercise, 
or endeavour shall we get rid of the lips, the gums, the 
teetih ; and acquire, in the place, of them, pincers of horn I 
By what habit shall we so completely change, not only the 
shape of the part, but the substance of which it is com- 
posed ? The truth is, if we had seen no other tliaii the 
mouths of quadrupeds, we should have thought no other 
could have been formed : litde could we have supposed, 
diat aU die purposes of a mouth, furnished with lips, and 
armed with teeth, could be answered by an instrument 
which had none of Uiese ; could be supplied, and tlmt with 
many additional advantages, by the hardness, and sharp- 
ness, and figure, of the bills of birds* 

Eveiy thing about die animal aiMiM is mechanicaL The 
teeth of fish, have their points turned backwards, like the 
teeth of a wool or cotton-card. The teeth of lobsters, work 
one against another, like the sides of a pair of shears* In 
many insects, the mouth is converted mto a pump or suck- 
er, fitted at the end sometimes widi a wimble, sometimes 
with a forceps ; by which double provisit>n, viz. of the 
tube and the penetrating form of the point, the insect first 
bores thiough the integuments of its prey, and then extracts 
the juices* And, what is most eitraordhiaiy of all, one 
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sort of mouth, as the occasion requires, shall be changed 
into another sort* The caterpillar could not live without 
teeth; in several species, the butterfly formed from it, 
could not use them. The old teeth therefore are cast olT 
"Vith the exuviae of the gnib ; a new and totally different 
apparatus assumes their place in the fly. Amidst these 
novelties of form, we sometimes forget that it is, all the 
while, the animal's mouth ; that, whether it be Hps, or teeth, 
or bill, or beak, or shears, or pump, it is tlic same part di- 
versified : and it is also remarkable, that, under all the va* 
rieties of configuration with which we are acquainted, and 
which -m very great, the organs of taste and smelling are 
situated near each other. 

III. To the mouth adjoins the ^ilt't .- in this part also, 
comparative anatomy discovers a difference of stnictuie 
adapted to the different neceflbides of the ammal* In brutes, 
because the posture ot their neck conduces little to the pas- 
sage of the aliments, the £bres of the gullet, which aa in 
this business, run in two close spiral lines, crossuig eadi 
other : in men, these fibres run only a litde obliquely from 
the upper end of the oesophagus to the stomach, into which, 
by a gentle contraction, they easily transmit the descend- 
ing morsels i that is to say, for the more laborious de^^u* 
tition of animals, which thrust their food up instead of 
down, and also through a longer passage, a proportionably 
more powerful apparatus of muscles is provided; more 
powerful, not merely by the strength of the fibres, which 
might be attributed to the greater exercise of their force, 
but in their collocation, which is a determinate circum- 
stance, and must have been originaL 

IV. The gullet leads to the iniestmes : here, likewise, as 
before, comparing quadrupeds with man, under a generaf 
similitude we meet with appropriate differences. The val- 
vule coniuventcs, or, as they are by some called, the send* 
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lunar valves, found In the human mtestme, are wanting in 

that of brutes. These are wrinkles or plaits of the inner- 
most coat of the guts, the effect of which is to retard the 
progress of the food through the alimentary canal. It is 
easy to nndentand how much more necessary such a pro<* 
vision niuy be to the bo(l\' of an animal ol an erect posture, 
and in which consequently, the weight of the food is add« 
ed to the aetion of the intestine^ than in that of a quadru- 
ped, in which the course of die food, from its entrance to 
its exit, is nearly horizontal : but it is impossible to assign 
any cause, except the final cause, for this distinction actu- 
ally taking place* So far as depends upon the acdon of the 
part, this structure was more to be expected in a quadru- 
ped than a man. In truth, it must, in both, have been form- 
ed, not by action, but in direct opposition to action, and to 
pressure : but the opposition, which would arise irom 
pressure, is greater in th^ upright trunk than in any other* 
That theory therefore is pointedly contradicted by the ex- 
ample before us* The structure is found, where its gene- 
ration, according to the method by which the theorist 
would have it generated, is the most difficult ; but C ob^ 
serve J it is found, where its effect is most useful. 

The different length of the intestines in carnivorous and 
herbivorous animals has been noticed on a former occ»> 
sion. The shortest, I believe, is that of some birds of 
prey, in \\ hich the intestinal canal is litde more than a 
straight passage from the mouth to the vent* The longest 
' is in the deer kind* The intestines of a Canadian stag, 
f»ur feet high, measured ninety-six feet.* The intestine 
of a sheep, unravelled, measures thirty times the length of 
the body. The intestine of a wild cat is only three times 
ifae length of the body. Universally, where the substance 
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Qpoa which the animal feeds, is of alow concoctifla» or 
yields its chyle with more difficulty, there fStut passage is 
circuitous and dilatorj', that time and space may be al- 
lowed for the change and the absorption which are neces- 
sary* Where the food is soon dissolved, or already half 
assimilated, an unnecessary, or, perhaps, hurtM decention 
is avoided, by giving to it a shorter and a readier route. 

V. In comparing the bojus of diiicrc:nt animals, we are 
struck, in the bones of burds, with a prafrietyy which could 
only proceed from the wisdom of an intelligent and de* 
signint; Creator. In tiic bones of an animal which is to 
fly, the two qualities required, are sticngth and lightness. 
Wherein, therefore, do the bones of the birds (I speak of 
the cylindrical bones) differ, in diese respects, from die 
bouLS oi quaclruj)Lcls I In thri-e properties ; first, their ca- 
vities arc mucli larger in proportion to the weight of the 
bone, than in those of quadrupeds : secondly, these cavi- 
ties are empty : dilrdly, the shell is of a firmer texture, 
than is the substance of other bones. It is easy to observe 
these particulars, even in picicing the wing or leg of a 
chicken. Now, the w&^Ya being the same^ die diameter, 
it is evident, will be greater in a hollow bone than a solid 
one ; and, with the diameter, as every maliicmatician can 
}>rove, is increased, csetcris paribus, tlie strength of the cy- 
linder, or its resistance to breakingt In a word : a bone 
of the aatne weiffbi would not have been so strong in wuf 
other form ; and, to have made it heavier, would have 
incommoded the animal^s flight. Yet this form could not 
be acquired by use, or the bone become hollow and tuba* 
lar by exercise* What appetency could excavate a bone \ 

VI. The lun^s also of birds, as compared with the lungs 
of quadrupeds, contain in them a provision, distinguishing- 
ly calculated for thb same purpose of levitation ; namely, 
a communication (not found in other kinds of animals} 
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between the air-vessels of the lungs aiul die cavities of the 
body : so that by the intromisaion of air from one to the 
odier, at the witt^ as it should seem, of the animal, its body 
can be occasionally puffed out, and its tendency to descend 
in the air, or its specilick gravity, made less. Thcbf)clies 
of birds are blown up from their lungs, which no other 
animal bodies are ; and thus rendered buoyant. 

VII* rAll birds are aviparousm This likewise carries 
on the work of gestation, ^vith as little increase as possible 
of the weight of the body* A gravid uterus would 
have been a troublesome burthen to a bird in its 
flight. The advantage, in this respect, of an oviparous 
procreation is, that, whilst the whole brood arc hatclicd to- 
gether, the eggs are excluded singly, and at considerable 
intervals* Ten, fifteen, or twenty young birds may be pro- 
duced m one detch or covey, yet the parent bird have 
never been incumbereci by the load of more than one full 
grown egg at one time. 

VIII* A principal topick of comparison between ani' 
mals, is in their hutrumepts of mvtion. These come be» 
fore us under three divisions, fctt, wings, and fins. I de* 
sire any man to say, which of the three is best fitted for 
its use : or whether the same conaummate art be not con* 
spicuous in them all. The constiUitioQ of tiie elements, in 
which the motion is to be performed, is very difFcrent. 
The animal action must necessarily follow that coostitutioii* 
The Creator therefore, if we might so speak, had to pK« 
pare far difierent situations, for diflerent difficulties : yet 
the purpose is accompUshed not less successfully in on^ 
case than the other* And, as between vfmg9 and the cor- 
responding Ifanbe of quadrupeds, it is accomplished with- 
out deserting the general idea. The idea is modifK d, not 
deserted* Strip a wing of its feathers, and it bears no ob- 
muc raeniUance to the fore-l«g of a quadn^ted. The 
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articulations at the shoulder and iStut cubitus are much 

alike ; and, \\ h:\t is a closer circumstance, in botli castas 
the upper part of the limb consists of a siugle bone, the 
lower part of two. 

But, fitted up with its furniture of feathers and quills^ it 
becomes a wonderful instrument ; more artificial than its 
first appearance indicates, though that be very striking : 
at least, the use, which the bird makes of its wings in fly- 
Ini^y is more complicated and more curious, than is gene- 
rally knowQ* One thing is certain ; that, if the flapping 
of the wings in flight were no more than the reciprocal 
motion of the same surface in oppoute directions, either 
upwards and downwards, or estimated tn any oblique line, 
the bird u ould lose as much by one motion, as she gained 
by the other. The siLy4ark could never ascend by such 
an action as this i for,thottgh the stroke upon the air fay the 
under side of her wing would carry her up, the stroke 
from the upper side, when she raised her wing again, 
would bring her down. In order, therefore, to account 
for tiie advantage which the bird' derives from her wings, 
it is necessary to suppose, that the surface of the wing, 
measured upon the same plane, is contracted, -whilst the 
wing is drawn up ; and let out to its full expansion, when 
It descends upon the air for the purpose of moving the 
bodv bv the re-action of that element. Now the form and 
structure of the wing, its external convexity", the disposi* 
tion, and particularly the overlapping of its larger feathers^ 
the action of tiie muscles and joints of the pinions, are sll 
adapted to this alternate adjustment of its shape and di- 
mensions. Such a twist, for instance, or semirotatoiy 
motion, is given to the great feathers of the wing, that they 
strike tiie air with tiieir flat side, but nse from the stroke 
slantwise. The turning of the oar in rowing, whilst the 

rower advjances his hand fox a new stroke, is a similar ope* 
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ration to that of the fcatlicr, and takes its name from tlie 
resemblance, I believe that this faculty is not found in 
the great feathers of the tail. Thik is the place also for 
observing, that the pinions are so set on upon the body, as 
to bring down the wings, not vertically, but in a direction 
obliqut^ly tendinj^ towards the tail : which motion, by vir- 
tue of tlie common resolution ot forces, does two things at 
the same time $ supports the body in the air, and carries 
it Ibrward. 

The steerage of a bird in its flight is eflTected parll\' by 
the wings, but, in a principal degree, by the tail. And 
herein we meet with a circumstance not alittje remarkable. 
Birds with long legs have short tails ; and, in their flight, 
place their legs close to their bodies, at the same time 

stretching them out inickwLirds as far as they can. In this 
position the legs extend beyond the rump, and bccoiue the 
rudder ; supplying diat steerage which the tail could not. 

From the winga of birds, the transition is easy to die 
Jim of fish. They arc both, to their respective tribes, the 
instruments of their motion ; but, in the work which tin y 
have to do, there is a considerable diiference, founded in 
this circumstance. Fish, unlike birds, have very neariy 
the same speciflck gravity with the element in which they 
move. In the case of fish, therefore, there is little or no 
weight to bear up : wh^t is wanted, is only an impulse suf- 
•ficient to carry the body through a resisting medium, or 
to maintain the posture, or to support, or restore the ba- 
lance of the body, which is always the most unsteady' 
where there is no weight to sink it. For these offices the 
fins are as large as necessary, though much smaller than 
wings, their action mechanical, their position, and d\e 
muscles by which they are moved, in the highest degree 
convenient. The following short account of some experi- 
ments upou iish, made for the purpose of ascertaining die 
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use of their fins, wQl be the best confirmation of what we 

assert. In most fish, beside the great fin the^tail, we find 
two pair of fins upoir the sides, two sing^le fins upon the 
back, and one upon the belly, or rather between the belly 
and the tail. The balancing use of diese organs is proTed 
in this manner* Of the large headed fish, if you cut off 
the pectoral fins, i. e. the pair which lies close behind the 
gills, the head falls prone to the bottom : if the right pec- 
toral fin only be cut off, the fi&h leans to that side ; if the 
' ventral fin on the same side be cut away, then it loses its 
equilibrium entirely : if the dorsal and veiltral fins be cut 
off, the fish reels to the right and left. When the lish 
dies, that is, when the fins cease to play, the beiiy turns 
upwards. The use of the same parts for Gotten , is seen fai 
the fioUowing observation upon them when put in action* 
The pectoral, and more particularly the ventral fins, serve 
to raise and depress the fish : when the fish desires to have 
a retrograde motion, a stroke forward with the pectoral 
fin effectually produces it : if the fish desire to turn either 
way, a single blow.with the tail the opposite way, sends it 
round at once : if the tail strike both ways, the motion 
produced by the doaljle lash is progressive ; and enables 
the fish to dart forwaids with an astonishing velocity.* 
The result is, not only, in some cases, the moat rapid, but, 
in all cases, die most gentle, pliant, easy, animal modon, 
with which wc arc acquainted. However, when the tail 
is cut off, the fish loses all motion, and gives itself up to 
where the water impels it. The rest of the fins, therefore, 
so fiur as respecu motioo, seem to be merely subsidiaiy to 
this* In their mechanical use, die anal fin may be reckon* 
ed the keel ; the ventral fms, out-riggers ; the pectoral fins, 
the oars : and if there be any similitude betweoft th^ae 

■ 

* GoMsmith't Hist of Aa. Nat. vol. vi. p. 154. 
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parti of a boat and a fish, observe, lliat it is not the resem- 
blance of inutation, but die likeness which arises from ap- 

plv ing similar inechiuiical means to the same purpose. 

Wc have seen that live tail in the £sh is the great instru- 
ment of motion. Now, in cetaceous or warm4ilooded 
fish, wMch are obliged to rise eyeiy two or three minutes 
to the surface to take breath, the tail, unlike what it is in 

other fish, is horizontal ; its stroke consequently pci"pciidi- 
cular to the horizon, which is the right direction for send- 
ing the fish to the top, or carrying it down to the bot^ 
tonu 

Regarding animals in their instruments of motion, we 
have only iollowcd. the comparison through the first great 
division of animals into beasts, birds, and hsh. If it were 
Olur intention to pursue the consideration farther, I should 
take in that generick distinction among birds, the toeb fwt 
of water fovv 1. It is an instance which may be pointed out 
to a child. The utility of the web to water fowl, the inu- 
tili^ to land fowl, are so obvious, that it seems impossible 
to notice the difference without acknowled^g the design* 
I am at a loss to know, how those who deny the agency of 
an itUclUgcnt Crealur, dispose of this example. There is 
nothing in the action of swimming, as carried on by a bird 
upon the surface of the water, that should generate a mem- 
brane between the toes* As to that membrane, it is an ex- 
erdse of constant resistance, 'tlie only supposition I can 
think oi is, thai all bird* have been originally water fowl, 
and web footed ; that sparrows, hawks, linnets, &c. which 
frequent die land, have, in process of time, and in the 
course of many generations, had this part worn away by 
treading upon hard ground* To such evasive assumptions 
must atheism always have recourse ; and, after all, it con- 
fesses that the structure of the feet of birds, in their origi- 
nal form, was critically adapted to their original destina- 
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tion- The web feet of amphibious quadrupedsi seals) ol* 
terS) &c. fall under the same observation. 

IX. The Jive simca arc common to most large animrJs : 
nor have we much difference to remark in their constitu- 
tion % or much however which is referable to mecbanisnb 

The superiour sagacity of animals which hunt their prey, 
and which, consequently, depend for their livelihood upon 
their tWK^ is well known, in its use ; but not at all known 
in the organizadoii which produces it. 

The external €ar% of beasts of prey, of lions, tigers, 
'wolves, have their trumpet part or concavity standing ibr« 
wards, to sieze the sounds which are before them, viz* 
die sounds of the animals which they pursue or watch* 
The ears of animals of flight are turned backward, to 
give notice of the approach of their enemy from behind, 
when he may steal upon them unseen. This is a critical 
distinction ; and is mechanical : but it may be suggested, 
;m(l, I think, not witlioiit probability, that it is the effect of 
continued habit. 

The €yu of animals which follow their prey fay nig^ as 
cats, owls, 8cc. possess a faculty, not given to those of 
other species, namely, of closing the pupil entirely. The 
final cause of which seems to be this : It was necessaiy 
for such animals to be able to descry objects widi 'voy 
small degrees of light. This capacity depended upon the 
superiour sensibility of the retina ; that is, upon its being 
affected by the most feeble impulses. But that tenderness 
of structure, wluch rendered the membrane thus exquisHe- 
ly 8en8ible,rendered it also liable to be offended by the ac- 
cess of stronger degrees of light. The contractile range 
therefore of the pupil is increased in these animals, so as 
to enable them to dose the aperture entirely t which indodes 
the power of diminishing it in every degree ; whereby at 



^ tiniM socli portioM, md «aly auckportms of li^t are 
Mbaltted, as may be reoemd vitlioiit iiijury ^to the scnae. 

There appeaiv to he also in die fij^ure^ and in some pro- 
perties of the pupil of tilt* eye, an appropriate relation to 
the wants of different aaimals. In horsea, oxen, goatSy 
•heep, the pupil of the eye is <diiptical i die tmisverseaus 
heing horiftoocal t by which structure, although die eye he 
placed on the side of die head, die antenour elongation o^ 
the pupil catches the forward rays, or those which corac 
fnxok objects immediately iu froat of the axumal^s face. 



CHAPTER XIII. 

» 

PECULIAB OBGAMIZATIONS. 

I BBiixvB that all dM inatancea which I shall collect na* 
fikct dns dtle, might consistendy eaough widi technical 

language, have been placed under the head of Comparative 
AtMtotny, But there appears to me an impropriety in the 
use which diat term hath obtaiaed : it heing, in some sort, 
ahsord, to eaO thsit a case of companidve anaiomy, in 
which diere is nothing to compare in which a confor- 
mation is found in one animal, which hath nothing proper- 
ty answering to it in another. Of this kiad are the cxam«' 
pies wMch I have to pn^iose In die pmeot chapter | and 
the nader wffl aee, that, diough some of ihem he die 

strongest, peihaps, he will meet with under any division 
of our subject, they must necessarily be of an imcomitcted 
andau8odhmeo«a naciire. To dispose them however into 
•one lort^ -order, we wiH Bodoe, first, pardcnlaritles of 
aMctHVi which belong to quadrupeds, birds, and fish, as 
such, or to many of the kinds included in these classes of 
anxmids ; and then, soich pcrdciilttities as are confined to 
due or two species. 
Vol. I. B3 
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I. Along each side of the neck of large quadrupeds^ 
niDs a stiff robust cartilage, which butchers call the pax 
wax. No person can canre the upper end of a crop of 
beef without driving his knife against it. It is a tough, 

strong, tendinous subhUuicc, braced from the head to the 
middle of the back : its office -is to assist in supporting the 
weight of the head. It is a mechanical provision, of which 
this is the lindisputed use ; and it is sufficient, and not 
more ihan sufficient, for the purpose which it has to exe* 
cute. riic liead of an ox or a. horse is a hcvO. \ w eight, 
acting at the end of a long lever, (consequently with a 
great purchase,) and in a direction nearly perpendicular 
to the joints of the supporting neck* From such a force, 
so advantageously applied, the bones of the neck would be 
in constant danger of dislocation, if they were not fortified 
by this strong tape. No such organ is found in tlie hu- 
man subject, because, from the erect position of the head, 
(tlie pressure of it acting neariy in the (tirecdon of the 
spine,) the junction of the vertebrae appears to be suffici- 
ently secure without it. This cautionary expedient, there- 
fore, is limited to quadrupeds : the care of the Creator is 
seen where it is wanted. 

II. The oil with which Hrda prune their feadiers, and 
the organ which supplies it, is a specifiek provision for the 
winged creation. On each side of tlie rump of birds is ob- 
served a small nipple, jrielding, upon pressure, a butter* 
like substance, which the bird extracts by pinching the 
pap widi its biO. Widi this oil or ointment, thus procur- 
ed, the bird dresses its coat : and repeats the action as of- 
teuas its own sensations teach it that it is inaaypart wanted, 
or as the excretion may be sufficient for the expense* The 
gland, the pap, the nature and quality of the excreted sub- 
stance, the manner of obtaining it from its lodgement in 
ihc bodV) the applicatiou of it when obtained, form, col- 
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lecthrely, an evidence of intendon, which H is not easy to 
withstand. Nothing similar to it is found iu anfeathered 
animals. What blind comtus of nature should produce it 
in birds ; shofcdd not produce it in beasts I 

III. The ur bladder also of a fah affords a plain and 
direct instance^ not only of contrivance, but strictly of that 
species of contrivance which we denominate mechanical. 
It is a philosophical apparatus in the body of an animal. 
The principle of the contrivance is clear : the application of 
&e principle is also dear* The use of the organ to sustain, 
and, at will, also to elevate, the body of the fish m tlic water, 
is proved by observing, what has been tried, that,whcn the 
bladder is burst, the fish grovels at the bottom ; and alsOf 
that flounders, soles, skaits, which are without the air 
bladder, seldom rise . in the water, and that with effort. 
The nianiiLi ill whicli the purpose is attained, and the suit- 
ableness of the means to the end, are not difficult to be ap- 
prehended* The rising and sinking of a fish in water, so 
far as it is independent of the stroke of the fins and tail, 
can only be regulated by the specifick gravity of the body. 
When the bladder, contained in the body of the fish, is 
contracted, which the fish probably possesses a muscular 
power of doing, the bulk of the fish is contracted alcmg 
with it$ whereby, since the absolute weight remains 
the same, the specifick gravlt\ , which is the sinking force, 
is increased and the fish descends : on the contrary, when, 
in consequence of the relaxation of die muscles, the elas- 
ticity of die enclosed, and now compressed air, restores the 
^mensions of the bladder, the tendency downwards be- 
comes proportionably less than it was before, or is turned 
into a contrary tendency. These are known properties of 
• bodies immersed in a fliiid* The enamelled figures, or 
Htde glass bubbles, in a jar of water, are made to rise and 
fall by the same artifice. A diving machine might be 
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made to ascend and- descend npon the like pmcipk; 

namely, by introducing into the inside of it an air vessel, 
which by its contraction would diminish) and by its diir 
tention enlarge, the hulk of the madime itadtft snd tfam 
render it specifically heavier^ or spedfically lighter, dm 
the water which suiiouucli it. Suppose this to be done; 
and the artist to solicit a patent for his invention, ilie 
inspectors of the model, whatever tey mi|^ think of the 
use or value of the contriyance, conld^by no posstlnHtyyeB^ 
tcitain a question in their minds, wlicihcr it were a con- 
trivance or not. No reason has ever been assigned, no 
reason can be assigned, irhy the condnsion is not ss ce^ 
tain In the fish, as it is in the machine } why the argument 

IS not as iirm, in one case as iIk utlicr. 

It would be very worthy of inquir}-, if it were positbic 
to discover, by what method an animal, whkh livei ooot 
stantly in water, is aUe to supply a repository of sk» 
The expedient, wliutcver it be, forms pai-t, and perhipf 
the most curious part, of the provision. Nothing similar 
to the air bladder is found m land animals i and a life in 
the water has no natural tendency to produce a bagp of sl^ 
Nothing call be further from an acquired oiganiztWB 
than this is* 

These examples mark the attention of ihit Creator to 
the three great kingdoms of his animat creation, and to ^Mff 

constitution as such. The example which stands nextw 
point of generality, belonging to a targe tribe of mirca^^ 
or rather to various ^cies of thait tribe, is the poisooovs 
tooth of serpents* 

I. The fans;' of a viper is a clear and curious exampfc^ 
mechanical contrivance. It is a perforated tooth, I^*^'''^ 
at the root ; in its quiet state lying down flat ^ 
jaw, but furmshed with a musde, which with a 
find by the pluck as it were of a string, suddenly ^^tt 



PMOLIAm d&GAVIIATIOlU.- IfS 

it* Unikr tlie toothy close to its root, ancl conums* 

nicating with the perforation, lies a small bag containing 
the venom. When the fang is raised, the closing of the 
jaw presses its root against the bag undemeatii ; and the. 
force of this oompressioD sends oat the fluid with w 
ooosiderable impettts through the tube in the niidclle at 
the tooth. What more unequivocal or effectual apparatus 
could be devised, for the double purpose of at ouce in- 
flicting the wound and injecting the poison i Yet, though* 
lodged in the moutfa, it is so ixinstitiitftd, as in its inafftfn- 
stve and qoitscent state, not to intcrfore with the anhnal'iB 
ordinary ofiicc of receiving its food. It has f)L cii ubserved 
also, that none of the harmless seipents, the black snaJce,. 
the blind worm, &c« have these fangs, but teeth of aa 
equal size s not moveable^ as this' is» but fimed anici ibm 
jaw. 

11. In being the property of several different species, 
the preceding example is resembled by that which I shall 
next UMBtion^ which is the d^g^ of the opoumn* This is 
» mechaitical contrivance most properly so called* The 
taxB^&cttf of the expedient renders the cohtrtvanee more 
obvious than many others; and, In no nuans, less cer- 
tain* A false skin under the beily of the animal, forms a 
ppucht into which the foung litKer are received at tbeir 
liirtfa j where tfaajhave an eaiy and cdnstant access to 
teats ; in which they are transported by the dam frmn 
place to place ; where tliey are at liberty to run in and out, 
and where they find a rehige from surprise and danger* 
It is their cradle, their asyhim, and tba machine for their 
conveyance. Can the use of diis structure be donbted Of I 
Nor is it a mere doubling of the skin, but it is a new organ ' 
furnished with bones and muscles of its own. Two bones 
are placed before the os pubis, and joined to tiiat bone 
aa their base* These support, and g^ve a fixture to^ the 
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intucbB* which serve to open the btg* To these mus* 
des there are antagonists, which senre in the same manner 

to shut it ; and this office they perform so exactly, that in 
the living animal, the opening can scarcely be discerned, 
except when the sides are ibrcibty drawn asunden* Is 
there any aelkm in this pan of the aiumal, any process 
arising Irom ^duit action, by which these menibefs could he 
formed I any account to be given of tiic ionnation, except 
desi]^ ? 

Ill* As a particidarilyf yet appertaining to more spe- 
cies than one ; and also as stricdy mechanical ; we imiy 

notice a circumstance in the structure uf die clarvs of cer- 
tain birds. The middle claw oi the heron and cormonmt 
is toothed and notched like a saw. These birds are great 
fishersy and these notches assut them in holding their dip- 
pery prey. The use b evident ; but the structure such^ 
as cannot at all be accounted for by the effort of the ani- 
mal, or the exercise of the part. Some other fishing birds 
have these notches in their biils ^ and for the same pur- 
pose* The gamiet, or Soland goose, has the side of its 
Infl imgularly jagged, diat it may hold its prey the faster* 
Nor can the structure in this, more than in the former 
case, arise from the manner of employing the part. The 
smooth surfaces, and soft flesh of fish, were less likely to 
notch the bills of hirds, than the hard liodies upon which 
many other species feed. 

We now come to particularities stiictly so called, as be- 
ing limited to a single species of animal. Of these I shall 
take one from a quadruped, and one from a bird* 

I* The 9tomaeh of the camel is well known to retain 
large quantities of water, and to retam it unchanged for a 
considerable length of time. This property ^uaii&es it fur 

• MdimiUi's Nat Hitt toL It. p. 344. 



Digitized by Google 



]p£CULIAR ORGANIZATIONS. ITS 

living in the desaru Let us see therefore what is the in- 
tenidl orgamzsdon, upon which a faculty ao none and so • 
beneficialy depends. A number of distinct sacks or bags 

(in a dromedary thirty of tliese have been counted) are 
observed to lie between the membranes oi the second sto- 
machy and to ofkca into ihe stcnnach near the top by small 
square apertures. Through these orifices, after the sto- 
mach is full, the annexed bags are filled from it. And 
the water so deposited, is, in the first place* not liable to 
I pass into the intestines ; in the second place, is kept sepa- 
rate from the solid aliment ; and, in the third place, is out 
of the reach of the. digestive action of the stomach, or of 
mixture with the gastrick juice* It appears probable or 
rather certain, that the animal, by the conformation of its 
muscles, possesses the power of squeezing back this wa- 
ter from the adjacent bags into the stomach, whenever 
^iirst exdtes it to put this power in action. 

II. The tongue of the woodpecker is one of those sin- 
gularities, which natiire presents us with, when a singular 
purpose is to be answered* It is a particuhdr instrument 
for a particular use ; and what, except design, ever pro- 
duces such ? The woodpecker lives chiefly upon insects, 
lodged in the bodies of decayed or decaying trees. For 
'the purpose of boring into tiie wood, it is funished with 
a bill, straight, hard, angular, and sharp. IVhen, by 
means oi this piercer, it has reached the cells of the insects, 
Uien comes the office of its tongue ; which tongue is, first, 
of such a length that the bird can dart it out three or four 

inches from the bill, in this respect diilcring greatly f rom 
every other species of bird ; in the second place, it is tip- 
ped with a stiff, shaxp, bony thorn ; and,inthe third place, 
which appears to me the most remarkable property of all^ 
this tip is dentated on both sides, like the beard of an ar- 
row or the barb of a hook. The description of the part 
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dedsret Its uses* The Inrd, having exposed die TetreHB of 
• die insccis by the assistance of its bill, with a motion in- | 
concehrably quick launches out at them this kng toogv; 
transfixes diem iipon the bari>ed needle at the end of it ; ad 
thus draws its pre) within iti. mouth. If this be not me- 
chamam, what is i Should it he said, that, by continual ea- 
deavoun to shoot out die tongue to die atretoii, du iroodi 
pecker species may by deuces have lengthened die or^ 
kself, beyond that oi other birds, what account can be 
•^mak 'of its formi of its tip ^ How, in pardcular, didk 
get its baiiis, its dentation ? These iMirbs^ ifi my opinioB, 
wherever they occur, are decisive proofs of mechanical 
contrivance* 

IIL I shall add one more example for die sake ofitt 

novclt\'. It is always an uj^rcLMhk dibcover\', when, having 
remarked in an ^niftiai an extraordinary structure, we come 
atlengchtofindontanunefpededuseforit. ThefcUoviiK 
narrative fumiriies an instance of dds kind* Thebdqr* 
rouessa, or Indian hog, a species of wild boar, found m the 
East-Indies, has two Sent teeth,more than half a yard k% 
giowbg ttpwatds, and, which is the singularity, Iron tht 
upper jaw. These instruments are not wanted for defence, 
duU service being provided for by two tusks issuing trom 
die under jaw, and resemhling those of the commmi botf* 
Nor does the animai use diem for defence* They wgl^ 
accm therefore to be both asupcrduity and an incumbrance* 
But observe the events — ^The animal sleeps standing • M 
in order to support its head, hcK^ its' upper tttski iip* 
die branches of ti ees. 
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CHAPTER XIV. 
FRospBcitVE ccnrrimrAKCEa. 

I CAN hardly imagiBO to myBelf a morf distitiguiBhini^ 

mark, and, consequently, a more certain proof of design, 
than preparation^ i. e. the providing of things beforehand, 
which are not to be used until a conuderablc time after- 
varda; for this implies a Gontemplation of the future, 
wluch bekmgt only to intelligence. 

Of thejic prospective contri\ auccs the bodies of animals 
furnish various examples. 

I. The human teeth afford an instance^ not only of proa- 
pective contnrance, but of the completion ef the contriv- 
ance being designedly suspended* They are formed within 
the g^ums, and there they stop : the fact being, that their 
further advance to maturity would not only be useless to 
the new-bom animal, but extremely in its way ; as it is 
evident that the act of mcli/z^, by which it is for some 
time to he nourished, will be performed with more ease 
both to the nurse and to the infant, whilst the inside of the 
mouth, and edges of the gums, are smooth and soft, than 
if set with hard pointed bones* ' By the time they are 
wanted, die teedi are ready. They have been lodged with- 
in the gums for some months past, but detained, as it 
were, in their sockets, so long as their further protrusion 
would interfere with the office to which the mouth is des- 
tined* Nature, namely, that tntelHgence which was em^ 
ployed in creation, looked beyond the first year of the in- 
fant's life ; yet, whilst she was providing for fimctlons 
^rhich were after that term to become necessary, was care- 
ful not to incommode those which preceded them. What 
renders it more probaUe thatthis is the effect of design,;^ls. 
Vol. I. 23 ' . 
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that the teeth are imperfeifty wfaiht all odier parts of the 

mouth are perfect. The lips are perfect, the tongue is per- 
feet; the cheeks, the jaws, the palate,the pharynx, the larynx, 
are all perfect. The teeth alone are not so* This is the fact 
urith respect to the human mouth : the £ut alaoisy that die 
parts above enumerated, are caUed Into use from die he» 
gnmhig ; whereas the teeth would be only so many obsta* 
ydcs ar.d annoyances, if they were diere. ^hen a contra- 
/ ry order is necessary, a contrary order prevails* In die 
worm of die beede, as hatched from the egg, ibxt teedi aie 
the first things which' arrive at perfecdon* Hie insect be- 
gins to gnaw as soon :ii> it ebcapus from the shcH, though 
its other parts be only gradually advancing to their matu- 
rity. 

_ MThat has been observed of the teedi, h tnie of die 

horns of aninuJs ; and for die same reason. The horn of 
a calf or a lamb does not bud, or at least does not sprout to 
any considerable length, until the animal be capdde of 
brarwaing upon its pasture i became aiidh a aabataaoe up- 
on the forehead of the young amrnal, wmdd very mticli in- 
LomTnode the teat of the dam in the offrcc of giving suck. 

But in the case of the teet/iy of the human teeth at least, 
die prospecdve contrivance looks stdl farther. A snocea- 
sion of crops is provided, and provided fiom die be^hn* 
nin^ ? a second der being originally formed beneath the 
fii at, whicli do not come into use till several years after- 
wards. And this double or suppletory {irovision meets a 
difficulty in the mechanism of dife moudi^ whkk woidd 
have appeared almost insurmomitable* The ezpansien of 
die jaw, (the consequence of ilic pi opoi tionalilc growth of 
the animal, and ol its skull) necessarily separates the teeth 
of die tot set, however compacdy disposed^ to a distance 
frmn'one anodier, vduch would be very inco n ven i e nt* in 
due dme, therefore, i. e* when the jaw has attained a great 



part of its dimeniionst a new set of teeth springs upi(loost:- 
niiig and pushing mil the old cmct belcm them) mm ex- 
acth fitted to the space which they are to occnpy^and ris- 
ing also in such close ranks, as to allow for any extension 
of Uiie whkh the aiifa«Hiiieiit enlargement of the head may 
occanon* 

• 11. It is not very easy to conceive a more e\ idently 
prospecdve contrivance, than that which, in all viviparous 
tff"^"**^*} is found in die milk of the female parent. At the 
moment the young animal enters the world, there is its 
maintenance ready for it. The particulars to be i Linarked 
in this economy ate neither few nor alight. We have, . 
^rst, the nutrhiotis quality of the fluid, unlike, in this res- 
pect, every other excretion of the body : and in which na- 
ture hitherto remains unimitated, neither cooiteiy nor chy- 
ttistfylmying been able to make milk out of grass: wehave, 

secondly, the or^an for its reception and retention : wc c, 
thirdly, the excretory^ duct, annexed to that organ : and 
wc lnnrei|h8dy, tile detennination of the milk to the breast, 
at the particular juncture when it is about to be wanted. 
We have aU these properties in die subject before us ; and 
Aey m ail indkariona of design. The last aircumstance 
. ia tbe strongest of any. If I had been to guess before- 
hand, I should have conjectured, that, at tiie time when 
tiiere was an extraordinary demand for nourishment in one 
fan of tfaa ayMm, there would be the ieaat likeHbood of 
a redundancy to supply another part. The advanced 
pregnancy of the female has no intelligible tendency to hli 
4m kmmu wkb milk. The laateal syatem is a constant 
wattder c and k adda to other causes of our admiration, 
ihat the number of the teats or paps in each species is fou.«d 
to bear a proportion to die number of the young. In tiie 
sow, Aa bkcSi^^ n^bk, the cat, 4ie rat, which have nu- 
merj^us litters, the pap^i urc uuiuciuus, and are disposed 
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along the whole length of fhe bdly in die ww and mm 
they are few. The most simple account of ihisy is to re^ 
fer it to ft designing Creator. 

But, in the argument belort ui, w« are entitled to oon> 
aider not onlv animal bodies when firamed, hut the cir- 
cumstances under which ilicy are framed. And, in this 
i^ew of the subject, the constitution of many of theii* 
partB is most stricdy prospective* 

III. The eye is of no use, at the time when it is form- 
ed* It is an optical instruuiciit made in a dungeon ; con- 
structed for the refraction of light to a £dcus, and perfect 
far its purpose^ before a ray of light has had access to it; 
geometrically adapted to die properties and action of an 
element, Willi which ithas no coinniiuiiciitioii. It is about 
indeed to enter into that communication ; and this is pre* 
cisely the dung which evidences intention. It is pront&t^ 
for the future in the dosest sense which can be given to 
these ternis ; for it is providing for a future chang^e : not 
for the then subsisting condition of the animal ; not for 
any gradual piogRss or advance in thiit same oonditiim i 
but for a new state, the consequence of a great and sndden 
alteration, which the animal is to undergo at its hirth. Is 
tt to be believed that the eye was fonncd, or, which is the 
same thing, that the series of cauaes waa fiaod by which 
die eye is formed, without a view to this change i wiliiovt 
a piojiptct of that condition, in which its fabric k, of no 
use at present, is about to be of the greatest ; without a 
€onsideradon of the qualities of that element* Ktthevto 
tirely excluded, but widi which it was herealtier to hold so 
intimate a relation ? A young man makes a pair of specta- 
des for himself against he grows old : for which specta- 
cles he has no want or uoe whatever at die dme he mabos 
diem* Could this, be done without knowing and considef- 
ing clic defect of vision to which advauccd age is subject f 
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Would not the {irecue suitableness of die instrument to its 
purpose, of the remedy to the defeet, of the convex 

lens to the flattened eve, esiiihlisli the cc i taintv of the con* 
clnsitm, that the case, afterwards to arise, had been consi- 
dered bdorehand, speculated upon, provided ktri all 
which are exclusively the acts of a reasoning mind* Tlie 
«ye formed in one state, for use only in another state, and 
in a different state, affords a proof no less clear of destina* 
tion to a future purpose ; and a proof proportionably 
stronger as the machinery is more complicated, and the 
iKiaptation more exact* 

ly* What has been said of the eye, holds equally true 
of the lung9. Composed of air vessel^ where there is no 
air ; elaborately constructed for the alternate admission 
and expulsion of an elaslick fluid, where no such fluid ex- 
ists $ this great organ, with the whole apparatus belonging 
to it, lies collapsed in the fcctai thorax, yet in order, and in 
readiness for action, the first moment that the occasion re-, 
quires its service* This is having a machine locked up m 
store for future use : which incontestibly proves, that the 
case was expected to occur, in which this use might be ex- 
perienced : but expeetatian is die proper act of intelligence* 
Considering die state in which an animal exists hefore its 
birth, I should look for nothing less in its body than a sys- 
tem of lungs* It is like finding a pair of bellows in the 
bottom of the sea i of no sort of use in the sitoatioo in 
which they are found ; formed for an action which was im- 
possible to be exerted ; holding no relation or fitness to 
^o clement which aomnmds diem, but Iwth to anodier 
dement m anodier piace* 

As part and parcel of the same plan, ought to be men- 
tioned, in speaking of the lungs, die provisionaiy contriv- 
ances of die foramen awUe and ductus arteriotM In the 
fojtus, pipes aie laid for the passage of tlic blood through 
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lungs ; but, until tbe lungs be inflated hf the intpim- 
tion of air, that pasf^age is impervious, or in a great de- 
gree obstructed* Wiut then is to be done I What woukl 
an trtifltf what would a master do upon the oecaaion? He 
would endeavour, most probably, to provide a ^mp^rary 
passage, which might cany on the communication required, 
tmtil the other was open* Now tlua it die things which i% 
actually, done in the heart. Instead of die circiiitoiis 
route through the lungs, which the blood afterwards takes, 
before it get from one auricle of the heart to the other ; a 
portion of die blood passes immediately from the right ai^ 
ride to the left, tfarongh a hole, placed in die partidon, 
which separates these cavides. This hole anatomists call 
the foramen ovaie* There is likewise anotiier cross cut, 
answering the same purpose, by what is called the duetm 
arterioiua^ lying between die pulmonary artery and the 
aorta. But both expedients are so strictly temporary, that, 
after birth, the one passage is closed, and the tube which 
Ibxms die other, shrivelled up into a ligament. If this be 
not oootrivance, what is ? 

But, forasmuch as the action of the air upon the blood 
in the lungs, appears to be necessary to the perfect concoc- 
likm of that fluid, i. e. to the life and health of the animid, 
(ofdierwise the ehortest route might stiU he the best,) how 
comes it to pass that the foetus lives, and grows, and thrives, 
without it ? The answer is, that the blood of the fcetus is 
die mother's i that it has undergone that actkm in her h»> 
bit; that one pair of hmgs serves for bodu When iIk 
wdma ls are separated, a new necessity aribes ^nd to meet 
this necessity as soon as it occurs, an organization is pre- 
pared. It is ready for ita pwpoae ; it only waita for die 
itmoepheiei it begfaw to pii^, the moiMt the sir 
nutted to it* 
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CHAPTER XV. 

EBLATIDNS. 

^Vhen seven] dUferent parts coi i t ribate to one effect; 
or, which is the same thing, when an effect is produced by 
the joint action of different instruments ; tbe fitness of 
such parts or inBtrttiiients to one anodier, for the purpose 
of producing, by their unkcd arti()n, tlic efTfCt, is what I 
call relation : and wherever this is observed in the works 
of nature or of man, it appears to me to cany along with it de* 
CTSive evidence of understanding, intention, art* In 
examining, for instance, the several parts of a watch^ the 
Spring, the barrel^ the diain, the fusee, the balance, the 
wheels, of various sises, forms, and positions, what is it 

which would take an observer's attention, as most plainly 
evincing a construction, directed by thought, deliberation, 
and contrivance ? It is the suitaUeness of these parts to 
one another, first, in the succession and order in which 
they act ; and, secondly, with a view to the effect (in^y 
produced. Thus, referring the spring to die wheels, our 
oliserver sees ut it, that which ongmates and upholds thtif 
motion ; in the diain, that which transmits the motion to 
the fusee ; in the fusee, that which communicates it to the 
whe^ ; In the conical -figure of the fusee, if he reler t» 
Ae spring, he sees that which corrects the inequality of iti 
force. Referring the wheels to one another, he notices, 
first, thOT teeth, which woidd have been widiout use or 
meantng, if diere had ^heen only one wheel, if the 
wheels had had no connexion between diemselves, or 
common bearing upon some joint effect i 8ec(»kdly, the cor- 
respondency t>f thefar position, so ^t Ae teeth of one 
wheel catch into the teeth of another ; tliirdly, the pitK 



Digitized by Google 



184 



&XI.ATIONS. 



portion obMrved m the number of teeth of each wheelf 

Avhich determines the latL ol going. Referring Uic biiluncc 
to the rest of the works, he saw, when he came to under* 
stand its action, that which rendered their motions equa- 
ble. Lastly, in looking upon the index and face of die 
watch, he saw the use and couciusion of the mechanism^ 
viz. marking the succession of minutes and hours ; hot 
all depending upon the motions within, all upon the tfB* 

tcm oi iiuci mediate actions between the spring and the 
pointer. What thus struck his attention in the several 
parts of the watch he might probably designate by one ge- 
neral name of relation i^* and observing, with respect to 
all cases wliatcver, iu which the origin and formation 
of a thing could be ascertained by evidence, that these re- 
lations were found in things produced by art wd design, 
and in no other things he would righdy deem of them a<» 
chsuacteristick oi such productions* To apply the reason- 
ing here described to the works of nature : 

The axiimal economy is full | is made up of these re- 
htions. 

!• There are first, what, in one form, or other, belong 
to all animals, the parts and powers which suocessivdy act 
uppn their food. Compare this action with the process of 
a manufactory. In men and quadrupeds, the aliment is, 
first, broken and braised by mechanical instruoMnts of 
mastication, viz. sharp spikes or liard knobs, pressing 
against, or rubbing upon, one another : thus ground and 
comminuted, it b earned by a pipe into the stomach, 
where it mats to undergo a great chymical action, which 
we call digestion : when digested, it is delivered through 
an orifice, which opens and shuts as there is occasion, into 
the first intestine : there, after being misted with certain 
proper ingredients, poured through a hole in the side of 
the vessel, it is further dissolved ; in this state, the milk. 
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diyle, or part whidi b wmnted, and which is suited for 
animal noumhmcnt, is strained off by the mouths of very 
small tubes, openiog into the cavi^ of the intestines : dms 
fifeed from its grosser parts, the percobttied fluid is carried 
liy a long, windhig, but traceable course, into the main 
stream of the old circulation ; which conveys it, in its pro* 
gress, to every part of the body* Now I say again, com- 
fnt diis with the prbeeas of a manulactoiy } with the 
making of cyder for example, with the braising of the apples 
in the mill, the squeezing of them when so bruised in the 
press, the fermentation in the vat, the bestowing of the li- 
quor thus farmented in the hogsheads, the drawing off in* 
to botde&i the pouring out for use into the glass* Let any 
one shew me any difference between these two cases, as to 
the point of contrivance. That which is at present under 
our coDsideratiott, the ^ relation" of the parts successively 
employed, is not more dear in the last case, than in the- 
first. 'I'hc aptness of tlie jaws iind teeth to prepare the 
food for the stomach, is, at least, as manifest, as that of the 
cyder>miil to .crush the apples for the press. The con^ 
eoetkm of die food in the stomach is as necessaiy for its 
f uture use, as the fermentation of the stum in the vat is to 
the perfection of tike liquor* The disposal oi the aliment 
«lterwardsi the action and change which it undergoes; 
tlie route whkh it is made to take, in order that^ and until 
that, it arrive at its destination, is more complex nulicd 
and intricate, but, in the midst of complication and intri- 
€Mcy^ as evident and certain, aa ia die iqipasatus of cocks, 
pipes, tunnels, tot transfemng the cyder from one vessel to 
another, of barrels and bottles for preserving it till lit for 
use, or of cups and glatsftn for bringing it, when wanted, 
totfaelipof theoonsuner. The character of the machine^ 
ry is in both cases dus, that one part answers to another 
part, and every part to the hnal result. 
Vol. L 34 . 
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This pmUel between die alimeiitaiy openamn nd 

of the processes ot art, might be carried turther into deUiil. 
SpaUanzani has remarked* a circumstantial resemblance 
between the stomachs of gaUineceoiis fowls and the stme* 
ture of com^miiii Whilst the two sides of the gizzard 
perform the office of the mill-stones, the craw or crop sup- 
plies the place of the hopper. When our fowls are abim» 
dantly supplied widi meat, they soon fill their craw ; but 
it does not immediate^ pass thence into die gizxaid. It 
always enters in very small quantities, in proportion to the 
progress of trituration ; in like manner as in a miii a re- 
ceiver is fixed above the two large stones which senre fior 
grinding the com ; which receiver, although the com be 

put into it by bushels, allows the grain to drib hie only in 
small quantities into the central hole in the upper nuU- 
stone* 

But we have not done with ilie alimentary history* 

There subsists u geiiLral relation beiwcin the external or- 
gans of an animal by which it procures its food, and the 
internal powers by which it digests it* Birds of prey» by 
their talons and beaks, are qualified to seize and dmmr 
many species, both of other birds, and of quadrupeds* 
The constitution of the stomach agrees exactly with the 
form of the members* The gastrick juiciB of a bird of prey, 
of an owl, a falcon, or a kite, acta upon die animal fibre 
iilone ; it will not act upon seeds or grasses at all. On the 
other hand, the conformation of the mouth of the sheep or 
the ox is suited for browsing upon herbage. Nodiiag 
about these animals is fitted for the pursuit of living ptcy* 

Accordingh it has been found by experiments, tried not 
many years ago with perforated balls, that the gastpck 
juice of ruminating animals, such m the shcqi and the ox, 

■ 

* Dis. L McU Ur. 
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speedily dissolves vegetables, but makes no impreision up- 
on aninal bodies. This accordancy is still more particu- 
kr. The gastiick juice even of gnminivoxous birds, tirill 
not act upon the grain, wlulst whole «nd entire.. In per- 
forming the experiment of digestion with the gastrick 
juke in venelsi the grain muit be crushed and bruised, 
hefore it be submitted to the menstruum, that is to say, 
must undergo by art, without the bod) , the preparatory 
action wliich the gizzard exerts upon it within the body, 
m no digestion will take place. So strict in this case, is 
the relation between the offices assigned to the digestive 
organ ; betwemi the mechamcal operation, and tlie chymi-; 
cal pioceai* 

IL The ration of the kidneys to the bUalder, and of 
the ureters to both, i. e. of the secreting organ to the ves- 
acl receiving the aecreted liquor, and the pipe laid from 
one to the other £or the purpose of convejriog it from one 
to the other, is as manifest as it is amongst the different 
vessels empl(^ed in a distillery, or in the communica* 
tiom 4»etwee& them* The animal structure^ in thia case, 
baiiig simple, and the parta easily separated, it forms an 
instance of correlation which may be presented by dissec- 
tion to every eye, or which indeed, without dissection, ia 
capable of being apprehended by every understanding. 
This correlation of iusirumenLs to one another fixes inten- 
tion somewhere. 

Es|iecially i^mii eveiy odwr splulioii is negatived by 
the eonibnoatkm* 'If the Uadder had been merely an ex- 
pansion of the ureter, produced by retention of the £uid, 
^Mit oof^ to harre been m bladder for each ureter. One 
Mwplade,ied by two pipes, issmftg from different sides 
of the body, yet from botii conveying the same fluid, is 
not to be accounted for by any such supposition as this. 
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III. Rekdon of ptatB to one anodier aceoiii|MUiie6 v» 

throiighout the whole animal economy. Can any relation 
be more simple^ yet more convincing, tliau this, that the 
eyes are ao placed aa to look in the diieetkm in wbidi the 
legs move and the hands work ? It might have happened 
very differently, if it had been left to chance. There 
were, at least, three quarters of the compass out of tour 
to have erred in* Any connderable alteration in the pa* 
aidon of the eye, or the figure of the joints, would hsive 
disturbed the line, and destroyed tlic alliance betwccu tlie 
sense and the limbs. 

IV. 9ut relation perhaps is never so strikbg, as when 
It subsists, not between different parts of the same dung*^ 
but between different things. The relation bct\veen a 
lock and a key is more obvious, than it is between ^aSsrr 
ent part* of the lock. A. bow was dengned for an anowi 
and an arrow for a bow i and the design ta atom evidnt 
for their being separate implements. 

Nor do the works of the Deity want this clearest Bpef> 
cies of rdation* The sex99 are manifestly made ft>r each 
other* They fonn the grand rdatioa of aalii^ated natare » 
universal, organick, mechanical; 8ubsbting,like the dear- 
est relations of art, in different individufJs | unequivocal* 
inexplicable without design : ' 

So much so, that^ were eveiy oiher proof ef contrivance 
in nature dubious or obscure, this alone would be sufE- 
cient> The example is complete. Nothing is wanting to 
the aigumeqi* I see no way whatever of getting over it» 

V. The teats of animals, which give suck, bear a rda^ 
don to the mouth of the suckling progeny ; particularly to 
the lips and tongue* Here also, as before, is a correspoii«> 
dency of parts; which parts aubaiat in diffimnft indivir 
dualSf 
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These arc getieral relations, or the relations of parts 
which are found, either in all animals, or in large classes 
and descriptiom of animalg. Partictdar relatioiis, or the 
jfkBeaODM which tubsiit between the partkuhur confignnition 
of one or more parts of certain species of animals, and the 
particular configuration of one or more other parts of the 
wmut aniinal) (which is the sort of relation, that pet^ 
haps, moat soiluiig,) are auch aa the following : 

I. In the 9W€m / the web loot, the spoon bill, iSttt long 
neck, the thick down, die graminivorous stomach, bear all 
a xeladon to one another, inasmuch as they all concur in 
one deaign, diat of supplying die oceastona of an aqitatick 
fowl, floating upon the surface of shallow pools of water, 
and seeking its food at the bottom. Begin with any one 
of these particularities of structure, and observe how the 
test Ibilow it; The web foot qualifies the bird for swim- 
ming ; the spoon bill enables it to graze. But how is an 
animal, floating upon the surface of pools ot water, to 
grace at the bottom, except by the mediation of a long 
neek ? A long neck acoordmg^y is given to it. Again, a 
warm-bkKMM animal, which was to pass its life upon wa- 
ter, required a defence against the coldness of that ele- 
ment. Such a defence is furnished to the swan, in the 
muff in which its bo^ is wrapped* But all this outward 
apparatus would kave been in vun, if the intesdnal S3^em 
had not been suited to the dlgustion of reputable suljst.m- 
ces. I say suited to the digeation of vegetable substances. : 
for it is well known, that there are two intestnial systems 
feund in birds, one with a membranous stomach and a 
gastrick juice, capable of dissolving animal substances 
alone ; the other with a crop and gizzard, calculated for 
, the moistening, bmising, and afterwards digesting^ of ve- 
getabl^aliment. 
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Or set ofF widi any other distinctive pmt in tlie body of 
the swan ; for instance, with the long neck. The long 
iietky without the web foot, would have been an incuiii* 
brance to the bird ; yet diere is no neceasafy oonnescHi 

between a lon^ neck and a web luoi. In lu.ct thvy do not 
usually go together. How happens it, thereiorc, tiiat 
they meet only when a particular design demaoda the aid 
of both? 

IL This mutual relation, arising irom a subserviency 

■ 

to a common purpose^ is very olMervable also iii tbe parts 
€f a moiem The strong short logs of liiat animal, the psi^ 

mated feet armed with sharp nails, the pig-like nose, the 
teeth, the velvet coat, the small external ear, the sagacious 
smell, ihe sunk, protected eye, all conduce to tiie utilities 
or to the saiLts of its underground life. It is a special 
purpose, specially coDSuited throughout. The form oi 
the feet fixes the character of the animal» They are so 
many shovek : diey determine its action to duit of rooting 
fn the ground; and every thing about its body agrees 
with this destination* The cylindrical fipue 'of the mole, 
as well as the compactness of its fons,' arising fibm « 
terseness of its limbs, proportionally lessens its labour ; be- 
cause, according to' its bulk, it thereby requires the least 
possible quantity of earth to be removed for sts progresb 
It has nearly the same structure of the hot and jaws as a 
swine, and the same office for them. The nose is sharp, 
slender, tendinous, strong ; with a pnir of nenm 
diown to die end of it« The plush covering, whidi, by the 
smoothness, closeness, and poHsh of the short piles that 
compose it, rejects the adhesion of almost every species 
of earth, defends the animal frpm cold and wet, and htm 
die impediment, vdueh it would experience by iht mould 
sticking to its body. From soils of all kinds the Iklk 
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pipneer comes forth bright and clean* Inhabiting ciirt| it 
iSf of all animaliy the neatest. 

Bui what I have always most admired in the mole it its 
eijes. This animal occasionally visitiiig the siiriacc, and 
wantiilgy for its safe^ and direction, to be informed when 
h does so, or when it approadies it, a perception of Ug^ 
was necessary. I do not know that die deamess of sight 
depends at all upon the size of the organ. What is gain- 
ed by the largeness or prominence of the globe of the eye, 
is width in the field of vision. Such a capacity would bo 
of no use to ananimsl which was to seek its food in the dark» 
The mole did not want to look about it ; nor would a 
large advanced e} e have been easily defended from the 
annojmee, to which the life of the animal must constantly 
expose it* How indeed was the mole, .working its way 
under ground, to guard its eyes a.t all ? In order to meet 
this difficulty, the eyes are made scarcely larger than the 
head of a corking pin ; and these minute globules are 
sunk so deeply in the skull, and lie so sheltered within the 
velvet of its covering, as that any contraction of what may 
be called the eye-browb, not only closes up the apertures 
which lead to the eyes, but presents a cushion, as it were, 
|o any sharp or protruding siibstance^ which might push 
agmnst them. This aperture, even in its ordinary state, 
is like a pin-hole in a piece of velvet, scarcely pervious to 
loose particles of earth. 

Observe then, in this structure, that which we call rela- 
tion. There- is no natural connesdon beween a small %unk 
eye and a shovel palmattd foot, raliuatcd feet mip^ht have 
been joined with goggle eyes; or small eyes might havti 
been joined with feet of any other form. What was ii; 
therefore which brought them together in the mole ? That 
which brouj^ht together the barrel, the chain, and the iu- 
see, in a watch : design y and design, in both cases, in* 
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ferred, from the relation which the parts bear to one ano^ 
ther in the prosecution of a common purpose* As hath 
already been observed, there are different ways of stadng 
the relation, according as we set out from a different part. 
In the instance before us, we may either consider the shape 
of Ae feet, as qualifying the animal for that mode of life 
a.ad inhabitation, to which the structure of its eyes confines 
it ; or we may consider the structure of the eye, as the 
only one which would have suited with the action to which 
the feet are adapted* The relation is manifest, whichever 
of the parts related we place first in the order of our con- 
sideration«^In a word : the feet of the mole are made for 
digging ; the neck, nuse, eyes, ears and skin, are peculiar- 
ly adapted to au underground life i aud tlm is what I call 
relation* 



CHAPTER XVI. 

COMPENSATION. 

Compensation is a species of relation. It is lelatioiii, 
when the defects of one part, or of one organ, are supplied 

by the structure of another part, or of another organ. 
Thus, 

I. The short, unbending neck of the eiephanty is com- 
pensated by the length and flexibility of his proboscis. He 
cotdd not have reached the ground without it : or, if it be 
supposed that he might have fed upon the fruit, leaves, or 
branches of trees, how was he to drink ? Should it be ask- 
ed, Why is the elephant's neck so short I it may be ans- 
wered that the weight of a head so heavy could not have 
been supported at the end of a longer lever* To a form 
therefore, in some respects necessary, but in some respects 
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alsb inadequate to the occaaions of the animal, a suj^le* 
ment is added, wluch exactly makes up the deficiency under 

which he laboured. 

If it be suggested, that this proboscis may have been pro- 
duced in a long course of generadons^ by the constant en- 
deavour of the elephant to thrust out his nose, (which is 
the general hvpothcbis by which it has lately been attempt- 
ed to account ior the forms of animated nature,) I would 
ask, how was die animal to subsist in the meantime ; dur- 
ing the process ; uniii this prolongation of snout were 
completed ? What was to become of the individual, whilst 
the species was perfecting I 

Our business at present is, simply to point out the rela- 
tion, which this organ bears to the peculiar figure of die 
animal to which it belongs. And, herein, all things cor- 
respond. The necessity of the elephant's proboscis arises 
from the shortness of his neck ; the shortness of the neck 
IS rendered necessary by the weigjit of the head« Were 
we to enter into an examination of the structure and ana- 
tomy of the proboscis itself, we should see in it one of the 
most curious of all examples of animal mechanism. The 
disposidott of the ringlets and fibres, for die purpose, first, 
of forming a long cardlaginous pipe ; secondly, of con- 
tracting and lengthening that pipe ; thirdly, of turning it in 
every direction at the will of the animal ; with the super- 
addition, at die end, of a fleshy producdon, of about the 
length and thickness of a finger, and performmg the office 
of a finger, so as to pick up a straw froiu the ground ; 
these properties of the same organ, taken together, exhibit 
a specimen, not only of design, (which is attested by die 
advantage,) but of consummate art, and, as I may say, of 
elaborate preparation, in accomplishing that design. 
• II* The hook in the wing of a bat is stricdy a mechaoi- 
cal, and, also, a comfemaUf^ contrivance. At the angle 

Vol. L 85 
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of its wing there is a bent daw, exactly in the form <A a 

hook, by which the bat attaches itself to the sides of rocks, 
caves, and buildings, laying hold of crevices, joinings, 
chinks, and roughnesses. It hooks itself by this daw; 
remains suspended by this hold ; takes its flight from this 
puHition : which operations compensate for the decrcpiti.de 
of its legs and feet. Without her hook, the bat would be 
the most helpless of all animals. She can neither run opoa 
her feet, nor raise herself from the ground. These inabil- 
ities are made up to her by the contrivance in her wing : 
and in placing a claw on that part, the Creator has deviate 
ed from the analogy observed in winged animals^A sin- 
gular defect required a singular substitute. 

Ill* The crane kind are to live and seek their iood 
amongst the waters ; yet, having no web-feet, are incsp 
pable of swimming. To make up for this deficiency, they 
are furnished with long legs ior wading, or long bills for 
groping; or usually with both. This b compenmnoM. 
But I think the true reflection upon the present instance ii| 
how every part of nature is tenanted by appropriate inha* 
bitants* Not only is the surface of deep waters peopk<i 
by numerous tribes of birds that swim, but marshes and 
shallow pools are furnished with hardfy* leas nuncfoni 
tribes of birds that wade. 

IV* The common parrot has, in the structure of lU 
beak, both an inc<»veniency, and a compauadon k/t iu 
When I speak of an inconveniency, I have a view to afr 
lemma which frequendy occurs in the works of nature, 
viz* that the peculiarity of structure by which an oigaaii 
made to answer one purpose, necessarily unfits it for sooie 
other purpose. This is tiie case before us« The upper biU 
of the parrot is so much hooked, and so muck overly 
the lower that, ii^ as in other bifda, llie lower dwp aki^ 
had motion, the bird could scarcely gape wide enough 0 
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receive its food : yet this hook and overlapping of the bill 
could not be spared, for it forms the very instrument by 
which the bird climbs : to say nothing of the use which it 
makes of it in breaking nuts, and die hard substances up- 
on which it feeds. How therefore has nature provided for 
the opening of this occluded mouth ? fiy making the upper 
chap moveable, as well as the lower* In most birds the 
upper chap is connected, and makes but one piece, with the 
skull; but in thr parrot, tlic upper cliap is joined to tlic 
bone of tlie head by a strong membrane, placed on each 
aide of it, which lifts and depresses it at pleasure** 

V* The spiderU weh is a compenMatlng' contrivance* 
The spider lives upon flies, without winj^s to pursue them : 
a case, one would have thought, of great difficulty, yet pro- 
vided for; and provided for by a resource, which no 
stratagem, no effort of the animal, could have pi oduced, 
had not both its external and internal iiracLure been speci- 
fically adapted to the operation* 

VI. In many species of insects the eye is fixed ; and 
consequently wi^out the power of turning the pupil to 
the object. This great defect is however pcrfectiv com- 
pensated ; and by a mechanism which we should not sus- 
pect* The eye is a multiplying glass ; with a lens lookmg 
in every direction^ and catching every object. By which 
means, although the orb of the eye be stationan', the field 
of vision is as ample as tiiat of other animals ; and is com- 
manded on every side* When this lattice work was first 
observed, the multiplicity and minuteness of the surfaces 
must have added to the surprise of the discoverv. Adams 
tells us, that fourteen hundred of these reticulations have 
been counted in the two ^res of a drone bee* 

• Goldsmifth'f Nat. Hist. vol. v. p. 274. 
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In other cases, the dompematton is effected by die 
number and position of the eyes themselves. The spider 
has et|^t eyt%^ mounted up<m different parts of tiie head $ 
two in front, two in die top of die liead^ two on e«di side. 
These e^ cs arc without motion ; but, bv their situation, 
suited to comprehend every view^ which the wants (ff 
safety of the animal render it necessaiy for it to take* 

VII* The Memoirs for the Natural History of Aninuli, 
published by the French Academy, A. D. i 6a r, furnish 
us with some etirious particulars in the eye of a camelioa. 
Instead of two eyelids, it is covered by an eyelid widi s 
hole in it. This singular structure appears to be comperi' 
satory^ and to answer to some other singularities in the 
shape of the animaL The neck of the cameiioa is infleii- 
ble* To make up for this, the eye is so prominent, as 
that more than half of the ball stands out of the head. 
By means of which extraordinaiy projectimii the pupil d 
dte eye can be carried by die muscles In every directioBi 
and is capable of being pointed towards every object* Bot 
then so unusual an exposure of the globe of the e} e re« 
quires, for its lubrici^ and defence, a more than ordiaaiy 
protection of eyelid, as well as a more dian ordinary supplf 
of moisture ; yet the motion of an eyelid, formed accord- 
ing to the common construction, would be impeded, as it 
should seem, by the convexity of the organ* The apertaro 
in the lid meets this difficulty. It enables the animal IS 
lieep the principal part of the surface of the eye undcf 
cover, and to preserve it in a due state of humidi^, widi^ 
out shutting out the light ; or ^diout performing ereiy 
moment a nictitation, which, it is probable, would be vofX^ 
laborious to this animal than to others. 

VIII. In anodier animal, and Inanodier part of the am* 
mal economy, the same Memoirs describe a most rentf^* 
ftble 9uif9titutioru The reader will remember what 
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hare ifeeady observed concerning the inteHinal canal; 
that tta length, so many times exceeding that of the body, 

promotes the extraction of the chyler from the aliment, hy 
giving room ior tho lacteal vessels to act upon it through a 
greater space. This long intestine, wherever it occurs, is^ 
hi oilier animals, disposed in the abdomen from side to 
side in returning folds. But, in the animal now under our 
notice, the matter is managed otherwise* The same in- 
tention is mechanically effectuated ; but by a mechanism 
of a dliR rent kind. TTie airmi il of which I sp ^k , is an 
ampiiibious quadruped, which our authors call the alope* 
ciaa, or sea-lbx» The intestine is straight from one end 
to die odier : but in this straight, and consequently, short 
intestine, is a winding, cork-screw, spiral passage, through 
which the food, not without several circumvolutions, and 
in fact by a long route, is conducted to its exit. Here the; 
shortness of the gut is compensated by the obliquity of the 
perforation. 

XI. But the- works of the Deity are known by expe- 
£ents» Where we should took for absolute destitution ; 
where we can reckon up nothing but wants ; some contriv- 
ance alwajw comes in to supply the privation. A snaily 
without wings, feet, or thread, climbs up tiie stalks of 
plants, by the sole aid of a viscid humotir discharged 
from her skin. She adheres to the stems, leaves, and 
fruits of plants, by means of a sticking plaister. A mtwc/r, 
which might seem, by its helplessness, to lie at the mercy 
of every wave that went over it, has the singular power of 
spinning strong, tendinous threads, by which she moors 
her shell to rocks and timbers. A cockle^ on the contrary, 
by means of its stiff tongue, works for itself a shelter in the 
sand. The provisions of nature extend to cases the most 
desperate. A hb$t€r has in its constitution a difficulty so 
great, tiiait one oould hardly conjecture before hand how 
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nature would dispose of it* In most toimals, iSk skill 

grows with their growth. If, in.stcacl of a soft skin, there 
be a shell, still it admits of a gradual enlargement. If the 
•heU^ as in the tortoise, consist of several pieces, the acces- 
sion of substance is made at the sutures. Bivalve shdls 
grow bigger by receiving an accretion at their edge ; it is 
the same with spiral shells at their mouth. The simpli- 
ciQr of their form admits of this* But the lobstei^s shell 
being applied to ^e limbs of the body, as weU as to the 
body iuelf, allows not of either of the modes of growth 
which are observed to take place in other shells. Its hard- 
ness resists expansion i and its complexity renders it inca- 
pable of increasing its size by addition of substance to its 
edge* How then was the gro A th ol the lobster to be pro- 
vided for I Was room to be made for it in the old shell, or 
was it to be successively fitted with new ones ^ If a change 
of shell became necessary, hqw was the lobster to ex^cate 
himself from his present confinement ? How "was he to un- 
case his buckler, or draw his legs out of his boots I The 
process, which fishermen have observed to take place, is 
as follows. At certain seasons, the shell of the lobster 
grows soft ; the animal swells its bod\ ; the seams open, 
and the claws burst at the jomts. When the shell is thus 
become loose upon the body, the animal makes a aeoood 
eflbrt, and by a tremulous, spasmodick motion, casts it off* 
In this slate the liberated, but defenceless fish, rciires into 
holes in the rock. The released body now suddenly 
pushes its groMrth. In about eight-and*forty hours, a fiiesh 
concretion of humour upon the surface, L e« a new shell; is 
formed, adapted in every part to the increased dimensions 
of the animal. This wonderful mutatiou is repeated every 
yean 

If &ere be imputed defects widiout compeasatioii, I 

should suspect that they were defects only in appeal ance* 
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ThoBj die body of the sbth has ofteo been reproached for 

the slowness of its motions, which has been attnijuted to 
an imperfection in the lormation of its limbs. But it oug^t 
to be obaervedf that it is this slowness, which alone sii8« 
pends the voracity of the animal. He fasts during his mi- 
gration from one tree to another ; and this fast may be ne- 
cessary for the reliel of his overcharged vessels, as well as 
to allow dme for the coococdon of the mass of coarse and 
hard food which he has taken into his stomach. — The tar- 
diness of his pace seems to have reference to the capaci^ 
of his organs, and to his propensities with respect to Ibod : 
i* e* IS calculated to counteract the effects of repletion. 

Or there may be cases, in which a defect is artificial, 
and compensated by the very cause which produces it. 
Thus the 9heep^ in the domesticated state in which we see 
it, is destitute of the ordiaury means of defence or escape ; 
is incapable either resistance or flight. But this is not 
so with the wild anunal. The natural sheep is swift and 
active ; and, if it lose these qualities when it comes under 
the subjection of man, tlie loss is compensated by his pro- 
tection. Perhaps there is no species of quadrupeds what'« 
ever, which suffers so little as this does, from the depreda* 
tion of animals of prey. 

For the sake of making our meaning better understood, 
we ham conndered this business of compensation under 
certain particularities of constitution, ia which it appears 
to be most conspicuous* This view of the subject neces- 
sarily limits the instances to sin^e species of animals. 
But there are compensations, perhaps, not less certain, 
which extend over large classes, and to large portions, of 
fiving nasure. 

I. In quadrupeds, the deficiency of teeth is usually 

compensated by the faculty oi iuniin:\tioii. The sheep, 
deer, and ox tribe, are without tore teeth in the upper jaw* 
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These ruminate* The horae and ass are funushed with 
teeth in the upper jaw, and do not niminate. In for^ 

mer clas.s, the grass and iiay descend into the stomach, 
nearly in the state in which they are cropped from the pms* 
ture^ or gathered from the bundle* In the atomacb, tfacy 
are softened by the gastrick juice, which in these animals 
is unusually copious* Thus soiiencd, and rendered ten- 
der^ they are returned a second time to the action c^dbe 
mouth, where the grinding teedi complete at their leisure 
the trituration which is necessary, but which was before 
left imperfect. I say the trituration which is necessa- 
ry ; for it appears from experiments, that the gastiiclr 
fluid of sheep, for example, has no effect in digesting plants^ 
unless they have been previously masticated } that it only 
produces a slight maceration, nearly as common water 
would do in a like degree of heat : but that, when once 
vegetables are reduced to pieces by mastication, die fluid 
then exerts upon them its specifick operation* Its first ef- 
fect is to soften them, and to destroy their natural consis- 
tency : it then goes on to dissolve them ; not sparing even 
the toughest parts, such as the nerves of the leaves.* 

I think it very probable, that the gratification also of the 
animal is renewed and prolonged by this faculty. Sheep, 
deer, and oxen, appear to be in a state ol cnjoynuui whilst 
they are chewing the cud* It is then, perhaps, that they 
best relish their food* 

II* In birds, the compensation is still more striking. 
They have no teeth at all. What have they then to make 
up for this severe want^ I speak of gramvorous and 
herbivorous birds ; such as common fowls, turkeys,^docks, 
geese, pigeons, &c. lor it concerning these alone that 
the question need be asked* All these are funushed with 

• SpalL Dis. IlL sect. 9x1 
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a peculiar and most powerful muscle, called the gizzard / 
the inner coat of which is fitted up with rough plaits, 
which^ by a strong friction against one another, break and 
grind the hard aliment, as efifectnally, and by the same 
mechanical acdon, as a coflSie-mill wonld do* It has been 
proved by the most correct experiments, that the gastricic 
juice of these birds will not operate upon the entire grain ; 
not even when softened by water or macerated in the crop* 
Therefore without a grinding madune within its body j 
without the trituration of the gizzard ; a chicken would 
have starved upon a heap of com. Yet why should a bill 
and a gizzard go tDgethel- 1 Why should a gizzard never 
be found where there arc teeth? 

Nor does the gizzard belong to birds as such. A giz-^ 
sard is not found in birds of prey. Their food requirea 
not to be ground down in a mill. The compensatoxy con* 
trivance goes no further than the necessity. In both classes 
of birds, liowever,.the digestive organ within the body 
bears a strict and mechanical relation to the external instru- 
ments Car procuring food* The soft membranous stomach 
accompanies a hooked, notched, beak*; short, muscu- 
lar legs; strong", sharp, crooked talons; the cartilagi- 
nous stomach attends that confomiation of bill and toes^ 
which restrains the bird to die picking of seeds or the 
cropping of plants. 

III. But to proceed widi our compensations, A very 
numerous and comprehensive tribe of terrestrial animals 
are entirely without feet ; yet locomotive ; and, in a very 
considerable degree, swift in their motion. How is the 
want of feet compensated? It is done by the disposition 
of the muscles and fibres of the trunk. In consequence of 
the just collocation, and by means of the joint action of 
longitudinal and annular fibres, that is to say, of strings 
and rings, tiie body and train of reptiles are capable of be* 

Vol. L 26 
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ing redprocally sborleiied iiid kagibeardt dmm up mi 
stretched out. The result of tlus setkm is a progressive, 

and, in some cases, a rapid movement of the whole body, 
in any dircctioa to which the will of the animal determines 
It. The meanest ereatinre is a coUectioa of- wonden* 
The play of the rings in an earth'Worm^ as it crawls ; iht 
undulatory motion propagntcd along the body; the beards 
or prickles, with which the aimuii are armed, and which 
the animal can either shut up dose to its body, or let out 
to lay hold of die roug^ess of the suiface upon wUch it 
creeps ; and tbc po\vt;r arisuig from all these, of changing 
its place and position, affords, when compared with the 
provisions for motion in other animaJs, proofe of new and 
appropriate mechaiusm. Suppose that we had never seen 

an animal move upon the ground without icet^ and that 
the problem was, muscular action^ i* e. reciprocal contrac* 
tion and reUoation bemg givo^ to describe how audi aii 
animsl miglit be constructed, capable of voluntarily cliang* 

ing place. Sometliing, perhaps, like the organization of 
reptiles, might have been hit upon by the ingcnuil^ oi an 
artist I or might have been exhibited in an a ut o t satopy hf 
the combination of springs, spiral wises, and ringlets : biit 
to the solution of the problem would not be denied, surely, 
the praise of invention and of successful thought ^ least of 
all could it ever be questioned, whether intelligeiisa hni 
been employed abmtt it, or nol» 



GHAPTKR XVIL 

TilE BLLATION OF ANIMATED BODIES TO INAlflMATK 

HATU&E. 

have already censidmd peMm, and under dlAv- 
entvicwsi but it was the idbtion of parts to partS| of liM 
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fMffts of fllB aimnal to odier parts of the same animal, or of 
anoihcr individual of the same species. 

But die bodies of animals hoUi iadieir coBstitntioii and 
properdeSf a dose and impoitant rdatioa to natures alto- 
gether external to their own : to inanimate substances, and 
to the specifick qualities of these, e. g* they hold a strict 
yeiaihm to ike elements ^ wMch the^ art •urrwiuktL 

1. Can it be dmdned, vbether ibe t»m^« of HrdB bear 
a relation to air, and the /ins offish to water ? They are 
instruments of motion, severally suited to the properties of 
^ mediun in whicb the motion is to be performed: 
wbieh properties are diiPerent. Was not tliis dHFerenee 
contemplated, when the insu uments were Uiiicready consti- 
tuted f 

IL Itie atnietufe of the animal tm depends for ato use 
]»t simply upon being svrreuaded by a fluid, but upon ihe 

specifick nature of that fluid. Every fluid Avould not 
serve : its particles must repel one another ; it must form 
an elastick medium ; for it is by the snecessire pdbes of 
muck a medium, d»t the mndwlations excited by the sound- 
ing body are carried to the organ ; that a communication 
is formed between the object and the sense ; which must 
be done, before tibe intcnial machinrr y of the ear» subtile 
as it is, csA act at alL 

III« Hie wtgtmo voice, and respiration, are, no 
less than the ear, indebted, for the success of tlietr 
operation, to the peculiar qu^tica of the fiutdt in which 
iSbit miimal is immersed* They, therefore, aa weU aft the 
ear, are constituted upon the snppoeitioR of sudi a flwld, 
i. e. of a fluid with such particular properties, being al- 
ways present* Chan^ the properties of the fluids and 
libe organ eannot act : diange die organ^ and die praperdea 
^liie fluid would be lost. The itriMstiire therefore •f our 
ergans, and the properties of our atmosphei ei are made for 



Digitized by Google 



304 THE RELATION OF AMIMATEO BODIES 

one another. Nor does it alter the relation, whether yoa 
allege the organ to be made ior the element, (which 
aeeniB the most natural way of conuderiag lt|) or the ek- 
ment as prepared for the organ. 

IV. But there is another fluid with which we have to 
do ; with properties of its own ; with laws of acting, aod 
of being acted upon, totally different from those ofaircr 
water :— -and that is light. To this new, this 8ingn!l^d^ 
ment ; to qualities perfectly peculiar, perfectly distinct aiui 
remote from die qualities of any odier substance wMi 
which we are acquainted, an organ is adapted, an inrtiu* 
ment is correctly adjusted, not less peculiar amongst the 
parts of the body, not less singular m its form, and, in the 
substance of which it is composed, not less remote tai 
the materials, the model, and the analogy of any oAsr 
part of the animal frame, than the element, to which it 
laees, is specifick amidst the substances with which we 
converse. If this does not pnm appropriation, I deflK 
to know what would prove it. 

Yet the element of light and the orgaa of vision, 
ever related in dietr olice and use, Iwve no conaeM 

whatc\ cr ill tlicn original. 1 he action of rays of Hg^** 
upon the surface*; of animals has no tendency to breed eyes 
in their heads* The sun mi^ shine for ever upon living 
bodies without the smBest apprdndi towards prodndlS 
the sense of sig^t* On the other hand also, the aniffl^ 
^e does not ffeoentit or emit light. 

V. Throughout the umverse there is a wondetlal^ 
portionbig- of one thing to another. The size of aniiB*h» 
of the human animal especially, when considered with res- 
pect to odier animals, orto the pbnits which grow siouiMi 
him, is such, as a regard to his convemency would hirt 
pointed out. A giant or a pigmy could not have niilkcd 

goM, ttaiMd conH or mowed gnas I we my add, couW 
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not have rode a horse, trained a vine, shorn a sheep, with 
the rame bodity ease as we do, if at alL A pigmy would 
have been lost amongst rushes, or carried off by birds of 
prey. 

It may be mentioned likewise, that, the model and the 
materials of ihit human body being what they are, a much 

greater bulk would have broken down by its own weight. 
The persons ol men, who much exceed the ordinary sta- 
ture, betray lius tendency* 

VL Again ; (and which includes a vast variety of par* 
ticulars, and those of the greatest importance,) how close is 
die mitaileneeM of the earth and sea to their several inha- 
fakants ; and of ihese inhabitants to the places of their ap* 
pointed residence ? 

Take the earth as it is ; and consider the corresponden-* 
cy of the powers of its inhabitants with tiie properties and 
condition of the soil which they tread* Take the inhabi- 
tants as they are ; and consider the substances which the 
eardi jrields for their use. They can scratch its surface, 
and its suifiice supplies all which they want» This is 'the 
length of their faculties ; and such is the constiti.tion of 
the g^obe, and their own, that this is su&cient lor ail their 

When we pass frem the earth to die s€0^ from land to 

water, we pass through a great change ; but an adequate 
change accompanies us of animal forms and functions, of 
mumal capacities and wants, so tkat eorrespondency re* 

mains. The earth in its nature is very different from the 
sea, and the sea from the earth ; but one accords with its 
inhabitants, as esaedy as the other. 

VII. The last reladon of diis kind wiiich I shall mcn« 

tion is that oi skep to ni^^'hu And ii appears to me. to be 
a rehition which was expressly intended. Two points arc 
maniifest: first, that the animal frame requires sleep ; sc- 
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coodly, ihat night brings with it • siknce, tmd • tmaSam 
of ac4ivityi which allows oi sleep being taken without i&* > 
teiTuptioii, and witbout loes* Anmial exntnoe koHidetip > 
of action and slumber : nature has provided a season for cscb. 

An animal, which stood noi in need of rest, ^v^uld alwayj 
live in day-light. An animal, which » though made iorac* 
don, and delighting in action, must have iSs stmgdi is* 
paired hj sleep, meets by its constitution the rftoiwdf 
day and night. In the human species, for instance, wot 
the bustle» the labour^ the motion of iilie, npheU by ^ 
constant {nresence of light, sl^p could not be enjoyed wA^ 
out being disturbed by noise, and without expense of that 
time, which the eagerness of private iaeerest would not 
contentedly resign. It is happy therefore for this piit«f 
the creation, I mean that it is conformable to the fifSSM 
and wants oi their constitution, that nature, by the very 
disposition of her elements, has commanded, as it wat, 
and imposed upon diem, at moderane intervals, a geacnl 
antcrmibion of their toils, their occupations, and purfuitfc 
But it is not for man, either soleiy or prindpaUy^ that 
night is made. Infcrtour, bat less permted — tuff»» ^ 
its solace, and expect its return, with greater exactness 
advantage than he does. I have often observed, and sever 
observed but to admire, the satisfaction mo kas dnai ^ 
regularity, with which the greatest part of the llisto^ 
world yield to this soft necessity, this grateful vicissitude ; 
how comfortably the Mrds of theair, fopenaaaple,sckiress 
Aemsehres to the repose of the evening i 

wMi what sitfi* 

ness they resume the activity of the day. ' 

Nor doca it disturb our argument to confess, that cc^ 
tain spedes of animids are in motion duiing the nigMt^ 
at rest in die day. With respect even to diett» ^ ^ 
still true, that there is a change of condition in the sois^ 
* and an eztenuddMmge contqMMBng wi^ It* Thsfs'^ 
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tIaU libe lehdon, ihaa^ iurated* The fact is, that die 

repose of o^r animj^ sets these at liberty, and invites 
them to tlieir food or their sport. 

If the rtteioii of 4ietf to nij^tf and, in some instancesi 
Itft converse, be leel, we eeanot reflect without amazemeat 
upon the extent to which k carries us« Day and night 
are things dose to us : the change appUes immediately to 
our sensations : of all the phenomena of nature, it b the 
most obvious and the most Huniliar to our experi- 
ence : but, in its cause, it belongs to the great motions 
which are passing in tlie heavens. Whilst the eaith 
l^dca round her axle, she ministers to the alternate 
aecesttdea of the aumak dwelling up<m her surface, 
at the same time that she obeys the influence of those 
attractions, which regulate the order of many thou- 
annit worlds. The relation therefore of sleep to night, 
is the relaiioiiof the inhabitants of the earth to the rotatioa 
of iheir g^obe ; probably it b more : it is a relation to the 
system, oi which that globe is a part ; and, still further, to 
tiie con^regatkai of systems, of which theirs is only one. 
If ^ account be Izue, b connects ^ meanest in^idual 
with the universe itself ; aducken roosting upon its perclv 
with the spheres revolving in the firmament. 

VUI« dotifanyoneolijecttoourrepresentation^thatthe 
iu ocf a sio o of day and ni^^ or the rotatioii of the earth 
npoB which it depends, is not resolvable into central attrac" 
tion, we will refer him to that which certainly i&— to the 
dwnge of tha seaaons. Now the constitution of animals 
ausceplifale of torpor, bears a relation to winter, similar to 
tfuit which sleep bears to night. Against not only the 
cold, but the want of food, whicii the approach oi wintei' 
indnDaa, the pneaecver of the world has provided, in many . 
animala by nsgtation, in mai^ others by torpor. As one 
example out. of a thousand, the bat, if it did not sleep 
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through the winter, must have starved, as the moths and 
> flying insects, upon which it feeds, disappear* But the 

IninslLion from summer to winter carries Ui> iiuo the very 
midst of physical astronomy, that is to say, into the midst 
of those laws which govern the solar system at least, and 
probably all the heavenly bodies. 



CHAPT£R XVIIL 

INSTINCTS. 

TfiE order may not be very obvious, by which I pkce 
instincts next to relations* But I consider them aa a spe- 
cies of relation* They contribute, along with die animal 
organization, to a joint effect, in which view they are re- 
lated to diat organization* In many cases they refer from 
one animal to another animal ; and, when diis is the case, 
become strictly relations in a second point of view. 

An instinct is a propensity, prior to experience, and in- 
dependent of instruction* We contend, that it is by in- 
stinct that the sexes of ammals seek each other ; dutt ani- 
mals cherish their offspring $ that the young quadruped is 
directed to die teat of its dam : that birds build their nests, 
and brood with so much patience upon their eggs ; that 
insects, which do not sit upon their eggs, deposit them in 
those particular situations, in which the 3roung, when 
hatched, find their apprnpi iate food ; that it is instinct, 
which carries the salmon, and some other iish, out of the 
sea into rivers, for the purpose of shedding their spawn in 
fresh water* 

Wc may select out of this catalogue the incubation of 

eggs. I entertain no doubt, but that a couple of sparrows 
hatched in an oven, and kept separate from the rest of 
dieir species, would proceed as other sparrows do, in 
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e&ery office whtdi related to the productioa and pt^servaF 
tiott of their brood* Assuming thb &ct» the thing is 
plicable upon any other hypothesis, than that of an in- 
stinct, impressed upon the constitution of the animal* 
For, first, what should induce the female bird to prepare a 
nest before she lays her e ggs ? It is in vain to suppose her 
to be possessed of the faculty of reasoning ; for no reason- 
ing will reach the case* The fulness or distention which 
she might feel in a particular part of her body, from the 

growth unci solidiiy of tlie egg whhln her, could not pos- 
sibly inf orm her, that she was about to produce something, 
which, when produced, was to be preserved and taken care 
of* Prior to experience, there was nothing to lead to this 
inference, or to this suspicion* The analogy was cJi 
against it i for, in every other instance, what issued from 
the body waa cast out and rejected* 

But, secondly, let us suppose the egg to be produced in- 
to day ; how should birds know that their eggs contain their 
young ? There is nothing eidier in the aspect, or in the 
internal composition of an egg, which could lead even the 
most daring imaginadon to conjecture, that it was here- 
after to turn out, from under its shell, a living, perfect bird* 
The form of the egg bears not the rudiments of a resem* 
blance to tluit of the bird. Inspecting its contents, we find 
still less reason, if possible, to look for the result which ac« 
tually takes place* If we should go so far, as, from the 
appearance of order and disdncdon in the disposition of 
the liquid substances which we noticed in the egg, to guess 
that it might be designed for the abode and nutriment of 
an ammal, (which would be a very bold h3^thesis,) we 
should expect a tadpole dabbling in ilie slime, much rather 
than a dry, winged, feathered creature ; a compound of 
parts and properties impossible to be used in a state of 
confinement in the egg, and bearing no conceivable rela- 
Vol. I. 27 
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lion, eiiher in qual!t\- or material, to any thing observed in 
It. From the white of an eggy would any one look for the 
feather of a goldfinch I or expect, fmok a simple tmilbina 
mucilage, the most complicated of all madnnes, the ttoafe 

dn croihcd oi all collections ul substLmccs ^ Nor \ruuld the 
process of incubation, for some time at least, lead us to sus- 
pect the event* Who that taw red streaks, ahoodng in the 
fine membrane which divides the white from the yoUc, 
would suppose that these were about to become bont s and 
limbs ? WhOy tliat espied two discoloured points hrst mak- 
ing their appearance in the cicatrix, would have had die 
courage to predict, that these points were to grow into the 
heart and head of a bird f It is difficidt to strip the mind 
of its experience. It is difficult to resuscitate surprise^ 
when familiarity has once laid the so^unent aak^ 
But could we forget all ibat we biow,aad which wr qiar- 
rows never knew, about oviparous generation ; could we 
divest ourselves of every information, but what we de- 
rived from reasoning upon the appearances or quality dis- 
covered in die objects presented to its, I am co n v i nc e d tfant 
Harlequin coming out of an egg upon the stage, is no^ 
more astonishing to a child, than tiie hatching of a chicken 
both would be, and ought to be, to a philosopher* 

But admit the spartow fay some means to know, diat 
witlun that egg was concealed the piindple of a future 
bird, from what chymist v» as she to learn, that warmth w as 
necessary to bring it to maturity, or that the degree of 
warmth, imparted by the tempetmture of her own body«, 
was die degree required ? 

To suppose, therefore, that the female bird acts in this 

» 

process from a sagacity and reason of her own, is to sup- 
pose her to arrive at coodusioBs, which thm ere no pee-* 
niises to jtisdfy. If our sparrow, sitting upon her eggs, 
expect young sparrows to come out of them, she forms, I 
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'trill t«itiire to say, a wild and eztravagaBl expectatkm, in 
opposition to present appearances, and to probability* She 

must have penetrated into the order of natur^, turtlie; 
than any faculties of ours will cany us : and it hath been 
well observed) diat tiiis de^ sagacity, if it be sagacity, 
subsists in conjunction with great stupidity, even in rela- 
tion to tlie same subject. "A chymical operation," says 
Addison, could not be followed with greater ait or dili* 
gence, than is seen in hatching a chicken : yet is the pro- 
cess carried on without the least glimmering of thou^t or, 
common sense. The hen will mistake a piece of chalk 
for an egg ; is insensible of the increase or diminution of 
their number ; does not distinguish between her pwn, and 
diose of another spedes ; is firiglitened when her suppost* 
titious breed ot ducklings take the water." 

But it will be said, that what reason could not do for 
the inrd, observation, or mstruction> or traditioii might* 
Now if it be true, that a couple of sparrows, brought op 
from the first in a state of separation from all other birds, 
would build their nest, and brood upon their eggs, then 
dieie is an end of this soltttion.p— What can be the' tra^ 
ditionaiy knowledge of a chicken hatched in an oven ? 

Of young birds taken m their nests, a tew species breed, 
when kept in cages ; and they which do so, build their 
nests nearly in the same manner as in the wild state, and 
ait upon tlidr eggs. Hus is sufficient to prove an instinct, 
without having recourse to experiments upon birds, hatch- 
ed by ardficial heat, and deprived, from th^ir birth, of all 
commumcation with their species : fea we can hardly 
bring ouiaelvea to bdieyei Aat the parent bird in£6med 
her nnfledged pupil of the history ol her gestation, hea 
timely preparation of a nest, her exclusion of the eggs, her 
long incubation, and of the joyful enipdon at last of her ex- 
pected o fep ri n gt idl wladi the bbd in the cage mat have 
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learnt in her infancy, if we resolve her conduct into 
imtituthfu 

Unless we will radier suppotie, that she rememheri her 
own escape from the egg ; had attentively observed the 
conformation of the nest in which she was nurtured ; and 
had treasured up her remarks for future imttatioo ; which 
is not only extremely improhahlo^ (for who, that sees a 
brood of callow birds in their nest, can believe that they 
are taking a plan of their habitation but leaves unac- 
counted for, one principal part of the difficulty, ^^ifae pre- 
paration of the neat before the laying of the egg.'* Tins 
she could not gain from observation in her iniancy. 

It is remarkable also, that the hen sits upon eggs, which 
she has laid without any communication with the nude i 
and which are therefore neoessarily imfruitful* That secret 
she is not let into. Yet, if incubation had been a subject 
of instruction or of tradition, it should seem that this dis- 
tinction would have formed part of the lesson s whereas 
the instinct of nature is calculated for a state of nature ; 
the exception, here Lilliuled to, taking place, chiefly, if not 
solely amongst domesticated fowls, in which nature is 
forced out of her courae* 

There is another case of oviparous economy, which is 
still less like Iv to be the effect of education, than it is cvun 
in birds, namely that of motJu and inUtcrfitM^ which deposit 
theur eggs in the precise substance, that of a cabbage for 
example, from which, not the butterfly herself, but the cat* 
erpillar which is to issue from her egg, draws its appropri- 
ate food. The butterfly cai^iot taste the cabbage. Cab* 
bage is no Ibod to her: yet in the cabbage, not by chance, 
but studiously and dectively, she lays her eggs. There are, 
amongst many other kinds, the willow-caterpillar, and 
the cabbage caterpillar ; but we never hnd upon a willow, 
the caterpillar which eal« ^ cabbage; nor4e converae< 
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This choice, as appears to nic^ caanot in liie butterfly 

proceed from instruction. She had no teacher in her cm- 
crpillar state. She never knew her parent* I do not see» 
therefore, horn knowledge acquired by experieoccy if it evev 
were sudi, could be transmitted from one generatian to an- 
other. There is no opportunity either for instruction or 
imitation. The parent race is gone, before the new brood is 
hatched* And if it be original reasoning in the butterfly, 
it is profovnd leasoning indeed* She must remember her 
caterpillar state, its tastes and habits ; of which Tnemory she 
shews no signs whatever* She must conclude from analog)-, 
for here her recollecdon cannot serve her, that the little 
round bodf, which drops Irom her abdoaictt, will at a future 
period produce a Kving creature, not like herself, but like Ac 
caterpillar which she remembers herself once to have been. 
Under the influence of these reflecUons, she goes about to 
make provision lor an oider of thfaigs, which, she co&dudes, 
wiB, some time or oiiier, take place. And it is to be ob^ 
served, that not a few out of many, but that all butterflies 
argue thus, all -draw this conclusion, all act upon h* . 

But suppose the address, and the sdecdoB, and the plan, 
which we pei<!^ive in the prepararioos wlueh many irra- 
tional animals make for their young, to he traced to some 
probable origin | atiU there is left to be accounted for, that 
which is the soovce and foundation of these phenomena, 
which sets ihe whole at work, the «««r>*9 the pafcntal 
affection, which I contend to be inexplicaUe upon any oth- 
er hypothesis than that of instinct* 

For we shall hardlf , I intake, id brutes, refer their 
conduct towards their offspring to a sense of duty, or of 
decency, a care of reputation, a compliance with pubiick 
manners, wiA pubiick laws, or wi& rules of life built upon 
. a long experience of tfieir utittty. Abd -att- attemptsen 
accotmt for the parental affection from association, I ihittk; 
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liuL With what M it asaocwtiedi Moiit Uuii^diMtety wMk 

the throes of paittmtkm, diat is, with jinn, and terrour, and 
disease. The more remote, but not less strong association, 
that which depcndaupottanakigjrfia all agaiaat it* fivciy 
thing else, which ptooecMla ftom the hody, ia CMt awiy 

and rejected. 

In birdsy is it the egg which the hen lovea ? or ia it the 
eiqiectatioii which she chmahea oC a. future p ro g ci iy^ that 
heepe her upcm her neat ? What caiiae haa she to carpect 
delight from her progeny f Can any rational answer be 
given to the question, why, prior to expeiiciicat the faroodf* 
ing hen ahoohl look for [deaaure from her chickana I It does 
not, I think, appear, that the cuckoo ever knows her young : 
yet, in her way, she is careful in making provision lor them, 
aavoy other bird* She doea not leave her egg im ewmy 
hole. 

The salmon suifers no surmountable obstacle to oppose 
her progreaa up the atream oS freab livera* Aad what 
does ahe do there? She aheda a apawn, which ahe Jnaae* 
diately quits, in order to return to the sea ; and this issue 
of her body she never afterwards recognizes in any shape 
whatever. Whoe ahidl we find a motiv^^* her efinrtt 
and her penevenmee ? Shall we seek it in argumentatioa, 
or in instinct i The violet crab of Jamaica performs a 
&tiguiiig march of aoma movAs oontHMUVca^ frona 
moontttna to the fH^ariidet Whea she raachea th g cooit^ 
she casts her spawn into the open seai and sets out upon 
her return home* 

Moths and butterflies, as hitth Steady beeb obaarved, 
seek out for their egg^ those precise situations and sub- 
stances, in which the ofFspriug caterpillar wiU had its appro* 
ptiate food. That dear catevpOlar, tha pannt hmu§f 
muat never see. There are no ejcperimcaita to ppove that 
bhe would retain *uiy knowledge of it, if she did* How 
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shall we account for her conduct ? I do not mean for her 
art and judgment in selecting and securing a maintenance 
lor ber young, but for die impulse upon which she acts* 
What ahoiild induce her to exert any art, or judgment, or 
choice, about the matter ? The undisclosed grub, the ani- 
mal, which she is destined not to know, can hardly be the 
dbject of a partknlar affection, if we deny the influence of 
instinct. There is nothing, therefore, left to her, but that, 
of which her nature seems incapable, an abstract anxiety 
for tlie general prcsenradon of the species ; a kind of pat* 
riocism ; a solicitude lest the butterfly race should cease 
from the creauon. 

Lasdy i the princi]^ of association will not explain the 
discontinttance of die aflecdon when die young animal is 

grown up. Association, operating in its usual wav, would 
rather produce a contrary effect. — The object would be- 
comemoie necessary by habits of society : whereas birds 
and beasts, afiter a certain dme, banirii dieir offspring ; dis- 
own dm ir acquaintance ; seem to have even no knowledge of 
die objects which so lately engrossed the attention of their 
minda, and occupied die industry and labour of their bod- 
ies. This change, in different animals, takes place at differ- 
ent distances of time from the birth; but the time always 
corresponds with the ability <tf the young animal to main- 
tain itsdf; never anticipates it. in dw sparrow tribe, 
when It is perceived that the young brood can fiy, and shift 
for diemseiyes, then the parents forsake them for ever p 
and, diough they continue to live together, pay them no 
more attention than they do to other birds in die same 
flock.* I beiteve the same thing is true of all gregarious 
^piadmpeds* 

In ddi part of dM case, die yariety of resources, expedi-* 
ents, and materials, wiiich animals of the same species are 

•Qoldmith^ii Ifat Hist toI It. p. 344. 
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saidto hnvc recourse to, under diifcrent circumstances, and 
when differently supplied, makes nothing against the doc- 
trine of instincts* The thing which we want to account for, 
is the propensity,— The propensity being there, it is prob- 
able enough that it may put the animal upon different ac- 
tions, according to different exigencies* And this adapta- 
tion of resources may look like the effect of art and consid- 
cration, rather than of instinct ; but still the propensity is 
instinctive. For instance, suppose what is related of the 
woodpecker to be true, that in £urope, she deposits her 
eggs in cavities, which she scoops out in the trunks of soft 
or decayed trees, and in which cavities the eggs lie conceal- 
ed from the eye, and In some sort safe from the hand of 
man ; hut that, in the forests of Guinea and the Brasils» 
which man seldom frequents, the same bird hangs her nest 
to die twigs of tall trees ; thereby placing them out of the 
reach of monkeijs and snakea^ i. e. that in each situation 
she prepares against the danger which she has most occa- 
sion to apprehend : suppose, I say, this to be true, and to 
be alleged, on the part of the bird that builds these nests, 
as evidence of a reasoning and distinguishing precaution ; 
still the question retumSi whence the propensi^ to build 
ataU? 

Nor does parental affection accompany generation by 
any universal law of animal organization, if such a thing 
were intelligible. Some animals cherish their progevgr 
with the most ardent fondness, and the most assiduous at- 
tention ; others entirely neglect them : and this distinction 
always meets the constitution of the young animal, with 
respect to its wants and i:apacities. In many, the parental 
care extends to the young animal ; in others, aa in all 
oviparous fish, it is confined to the egg, and even, as to 
tluii, to the disposal of it in its proper element. Also, as 
there is generation without parental affection, so is there 
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farental instiiict, or what elactly resembles it, without 
genetation. In the bee tribe^ the grub is nurtured neither 

by the father nor the mother, hut by the iit;uif;il bee. Prob- 
ably the caae is the sanu with ants* 

I am not ignorant of a theory, which resolves instinct 
into sensation ; which asserts, that what appears to have a 
view and relation to the future, is the result orily of the 
present disposition of the animal's body, and of pleasure 
or pain experienced ai the time* Thus the incubation of 
eggs is accounted for by the pleasure, which the bird is sup- 
posed to receive from the pressure of the smooth convex 
surface of the shells against the abdomen, or by the relief, 
which the mild temperature of the egg may afford to the 
heat of the lower part of the body, which is observed at 
this time to be increased beyond its usual state. This pre- 
sent gratification is the only motive with the hen for sitting 
upon her fiest : the hatching of the chickens is, with res- 
pect to her, an accidental consequence. The affection of 
viviparous animals for their young is in like manner solv- 
ed by die relief, and perhaps die pleasure, which they per- 
ceive from giving suck. — The young animal's seeking, in 
so many instances, the teat of its dam, is explained from 
die sense of smell, which is attracted by the odour of 
milk. Th(j siilmnn's urp^ing lis way up the strcaiii of fresh 
water rivers, is attributed to some gratification or refresh- 
ment, which, in this particular state of die fish's body, she 
receives from the change of element. Now of this theoiy 
it may be said. 

First, that, of the cases which require solution, there are • 
few, to which it can be applied with tolerable probability ; 
—that there arc none, to which it can be applied without 
strong objections, furnished by the circumstances of the 
case. The attendon of the cow to its calf, and of the ewe 
to its lamb, appear to be prior to their sucking. The at* 

Vol. I. 38 



Digitized by Google 



^18 



IliSTIVCTS. 



traction of the calf or lamb to the teat of dam is not ex- 
plained by simply referring it to the sense of smell. What 
made the scent of milk so agreeable to the ]amb,tiutt it should 
follow it up wi^ its nose, or seek with its mouth the place 

from which it pi-oceeded f No nbst.'i \ ;ition, no cx])crience, 
no argument could teach the new dropped animal, that the 
•substance, from which the scent issued, was the material 
of its food. It had never tasted milk before its birth. 
None of the animiils, which arc not designed for tliai 
nourishment, ever offer to suck, or to seek out any such 
food. What is the conclusion, but that the sugesoent parts 
of animals are fitted for their use, and the knowledge of 
that use put into them ? 

We assert, secondly, that, even as to the cases in which 
the hypothesis has the fairest claim to consideration, it 
does not at all lessen the force of the aigument ibr inlen- 
tion and design. The doctrine of i ns tincts is Aat of ap« 
pettncies, stiperaddt d to the constitution of aii aiiimaJ, for 
tiie effectuating of a purpose beneficial to the specici* 
The above stated solution would derive these appetmiciea 
from organization ; but then this organization is not leas 
specifically, not less precisely, and, therefore, not kss evi- 
dendy adapted to the same ends, than the appetencies them- 
selves would be upon the old h3rpothesiB» In tfaia way of 
considering the subject, sensation supplies the place of fore> 
sight : but this is the effect of conti i\ ancL' on the part of the 
Creator. Let it be allowed, for example, that the hen is in- 
duced to brood upon her eggs by the enjoyment or relief, 
which, in the heated state of her abdomen, sheeiqMriences 
f rom the pressure of T ound smooth surfaces, or from the 
application of a temperate warmth. How comes this es.- 
traordinary heat or itching, or call it what 3rott will, which 
you suppose to be the cause of the bird's inclination, to be 
k it, just at the time when the inclination iUicU is wanted ; 
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when it tallies so exactly with the internal constitution of the 
egg^ and with the kelp which that constitution requires in 
mler to bring it to maturity^ In my opinion, this solution, 
if it be accepted as to the fact, ought to mcrease, rather 
than otherwise, our admiration of the contrivance. A 
gardener lii^ting up his stovea just when he wants to forc^ 
his finiit, and when hb trees leqoire the heat, gires no^ 
a more certain evidence of design. So again ; when a 
male and female .sparrow come together, they do not meet 
to confer upon the expediency of perpetuating their ape- 
dea* As an abstract proportion, they care not the value 
of a barley coni,whether the species be perpetuated, or not. 
They follow their aenaatiopa ; and ail those consequences 
ensue, which the wisest counsels could have dictated, which 

the most solicitous care of luturit)-, which the most anx- 
ious concern lor the sparrow world, could have produced. 
Butliow do these consequences enaue-f The sensations, 
and the cons titution upon winch they depend, are as mani- 
festly directed to the purpose which we see fulfilled by 
them ; and the train of intermediate effects, as manifestly 
laid and phomed with a ^0W to that purpose, that is to say, 
design is as completely evinced by the phenomena, as it 
would be, even if we suppose the operations to begin, or to 
be canried 0% from whataomi will allow to be alone pro* 
perly called instincts, that is, from desires directed to a fu- 
ture end, and havinj^ no accomplishment or gratihcation 
distinct horn, the attainment of that end. 

In a wdrdi i sbduld say to patrons of this opinion. 
Be ft SOS be ity that thoto actions of animals which we re- 
fer to instinct, are not gone about with any view to their 
conseqtienees^ but itm they are aittended in the animal with 
a present gratificmiott, and are pufsued for the sake of tha't- 
gratiiication alone ; what does all this prove, but that the 
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fro^pecthnf which must be aomewheret 10 not in die aai- 

maL, but in the Creator f 

111 Licating oi the parental affection in brutes, our busi- 
ness lies rather with the origin oi the principle, than with 
the effects and expressioiis of it* Writers tecovuit lliete 
with pleasure and admiration. The ooiidttct of many kinds 
oi iinimals towards their young, has escaped no observer, 
no historian, of nature. How will they caress them,'^- 
says Derham, with their affectionate notes ; lull and quiet 
them with their tender parental voice; pot food into their 
mouths ; cherish and keep them warm ; teach them to 
pick, aud cat, and gather food lor themselves ; and, in a 
word, perform the part of so many mmes, deputed fay the 
sovereign Lord and preserver of the world, to help such 
young and shifdess creatures Neither ought it, under 
this head, to be forgotten, how much the instinct costs the 
animal which feeb it ; how much a bird, for example, 
gives up, by sitdng upon ' her nest } how repugnant it is to 
' her organization, her habits, and her pleasures* An ani- 
mal, formed for liberty, submits to confiiicincnt, in ihe very 
season when every thing invites her abroad : what is more ; 
ip animal delighting in motion, made for motion, all whose 
motions are so easy and so free, hardly a moment, at odier 
times, at rest, is, for many hoais of many days together, 
hxed to her nest, as dose as if her limits were tied down 
by pins and wires* For my part, I never see a bird in that 
situaticm, but I recognize an invisible hand, detainmg the 

contented prisoiKT from her fields aiid groves, for a pur- 
pose, as the event proves, the most worthy of tlie sachhce^ 
the most important, the most beneftciaL 

But the loss of liber^ is not die whole of what die 
creant bird suffers. Harvey tells us, that he. has often 
found the female wasted to skin and bone by sittmg upon 
her eggs. 
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One observation more, and I will dismiss the subject* 
The pairing of birds, and the non^pmring of beasts, forms 
ft diatiactioii between tlie two dawes, which shews that the 
conjugal instinet is modified with a reference to utilitjr 
founded in the condition of the offsprinj^. In quadrupeds, 
the yoimg animal draws its nutriment from the body of the 
dam. The male parent neidier does, nor can, contrihutei' 
any part to its sustentation* In the winged race, the 
young bird is supplied by an importation of iood, to pro- 
cure and bring home which, in a sufficient quantity for the 
demand of anumenms brood, reqtures die industry of both 
parents* In this difference we see areason for die vagrant 
instinct of the quadruped, and for the futhful love of the 
leathered mate. 

r ■ 

CHAPTER XIX. 
OF IKSCCT8. 

are not writing a system of natural history ; there- 
fore, we have not attended to the classes, into which the 
aiib|ecta o£ diat science are distributed* What we had to 
ofaaerve ooncendng different species of animals, fell easily, 
for the most part, within the divisions, which the course of 
our argument led us to adopt* There remain, however, 
some remarks upon the insect tribe, which could not pro- 
pcKly be introdnoed under any of these heads ; and which 
therefore we have collected into a chapter by themselves. 

The structure, and the use of the parts, of insects, are 
less understood than that of quadrupeds and birds, not on* 
1^ by reason of dieir minafeness, or die minuteness of their 
parts, (for-diat minuteness we can. In some meastire, fol- 
low with glasses) but also, by reason of the remoteness of 



Digitized by Google 



or IHEBCTl* 



dieir maimers and modes of life from diose of laigcr aiii« 
mals* For mstance t Insects, under all dieir varieties of 

form, are endowed with antennae^ which is the name ^iven 
to those long feekrs that rise from each side of the head ; 
but to what common use or want of the insect kind a pro* 
yinon so uniTersal is subsenrient, has not yet been ascer- 
tained ; and it has not been ascertained, because it aciiniis 
not of a clear, or very probable comparison^ with any or- 
gans which we possess ourselves, or with the organs of 
animals which resemble ourselves in their luncdons and hk^ 
culties, or with which wc :irc better acquainted than we 
nre with insects. We want a ground of analogy. This 
difficulty stands in our way as to some particulars hi the 
insect constitution, which we might wbh to be acquahited 
with. Nevertheless, there are many coutrivaiiccb in the 
bodies of insects, neither dubious in their use, nor obscure 
in their structure, and most property mechanicaL These 
form parts of eur argument* 

I. The elytra^ or scaly wings of the genus of scarabsus 
or beetle, furnish an example of tins kind. Tlie true wing 
of the animal is a light trakisparent membranei finer than 
die finest gause, and not unlike it, It is also, wlm ci» 
panded, in proportion to the size of the animal, very large* 
In order to protect this delicate structure, and, peiiiaps, al- 
so to preserve it in a due state of suppleness and humidify 
a strong hard case is gpiven to h, in the shape of die her* 
ny wing which we call the elytron. When the anhnal is if 
rest, the gauze winj^ lie folded up under this impenetrable 
shield* When the beetle prepares Ux flying, he ndsea the 
integument, and spreads out his thin memfanme to tlie ah-* 
And it cannot be observed without admiration, what a Bs- 
sue of cordage, i. e. of musc ular tendons, must run, in va- 
rious and complicated, but deteraainate directions^ akmg 
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this fine suHatse^ in order to enable llieaflinfil,«i 

ther it up into a certain precise foorm, whenever it desim 
to place its wings under the shelter which nature hatili 
l^veAto them; orto expand again tbeur foLda» when want* 
ed for acdcsu 

In some insects, the elytra cover Ae whole body ; in 
odiers, half ; in others, only a small part of it j but in nil 
they eomi^etely hide and cover the true wings. 

Alaoi many or most of the beetle species lodge in holes 
in the earth* enviroaed by hardi rough substances, and 
have frequently to squeeze their wuy through narrow pas- 
sages ; in which situauon* wings so tender, and so large^ 
coiikl scarcely have escaped injory, without both a firm 
covering to defend them, and the capacity of collecting 
theinsL'lvc's up under its protection. 

II. Another contrivance^ equally mechanical, and equal- 
ly dear^ is the awl^ or boreryfixed at the tails of various spe- 
cies of flies ; and with which they pierce, in some cases,* 
plants ; in others, wood ; in otl^ers, the skin and flesh of 
animals ; in others, the coat of the chrysalis of insect^ of 
a different species from their own ; and in others* even 
lime, miNrtaTf and stoae* I need not add, that havingpierc^ 
ed the substance, they deposit their eggs in the hole. The 
descriptions, wluch naturalists give ul this organ, arc such 
as the folio wing. It ifi a sharp pointed instruflaeat, which, 
in its inactive state, lies concealed in the extremity of the 
abdomen, and which the animal draws out at ]deasure, 
^»r tlie purpose of making a puncture in the leaves, stem, 
or bark of the particular plant, which is suited to the nou- 
rishment of its yotmg* In a sheath, which divides and 
opens whenever the organ is used, there is inclosed a com* 
pact, solid, dentatcd stem, along which runs u g-titter or 
groove^ by which groove, a&er the penetration is effected, 
the eggy assisted, in some cases, by a peristaltick motion, 
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passes to ics destined lodgment. In the oestnmi or gadflv, 
the wimble draxvs out like the pieces of a spy-glass the 
iast piece is armed with three hooks, and is able Id ban 
through the hide of an ox* Can any thing more be neces- 
sary to display the mechanism, than to relate the fact? 

III. The stints of insects, though for a different (mrpose, 
are, in their structure, not unlike the piercer. The sharp* 
ness to which the pomt in all of dtem is wr ou g ht ; the 
temper and firmness uf the substance of which it is com- 
posed ; the strength of the muscles hf which it is darted 
out, compared with the smailness and weakness of ilie in- 
sect, and with the soft and friable texture of the rest oi u\c 
body ; are properties of the sting to be noticed, and not a 
little to be admired* The sting of a ^ will pierce tlmigh 
a goatrskin glove. It penetrates the l|umaB skin more re»» 
dily than the finest point of a needle. The action of the 
sting affords an example of the union of chymisCiy and 
mechanism, such as, if it be not a proof of coDtrirace, 
nothing b. First, as to the chymistry ; how highly con- 
centrated must be the venom^ which, in so small aquantityt 
can produce such powerful effects i And in the bee we 
may observe, that this venom is made from heney^ the on- 
ly lood of the insect, but the last material fnjm which I 
should have ejq>ected, that an exalted poison could, by any 
process or digestion whatsoever, have been prepared. In 
the next place, with respect to the mechatdsm, the sting is 
not a simple, but a compound instrument. The visible 
Sting, though drawn to a point exquiMtdy sharp, is m 
strictness only a sheath ; for, near to the extremi^, may 
be perceived by the microscope two minute orifices, from 
which oriiices, in the act of stinging, and, as it should 
seem, after the point of the main sting has buried itself 
in the ffesh are launched out two subtile rays, which may 
be called the true or proper stings, as beii^g those 
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through which the poison is infused into the puncture al* 
xieady made by the exteriour sting. I have said that chy- 
mistiy and rocchaniimi are here united f by which ofa«er« 
▼ation I meant, that all this maehlneiy would have been 
useless, telum imbelley if a supply of poison, intense in 
quali^Y in proportion to the smallneas ol the drop, had 
Wt been fumiahed to it 1^ the clijantcal elaboration which 
was carried on in the insect's body : aiui lliat, rm ilic other 
hand, the poison, the result of this process, could not have 
nttaincd its effect, or reached its enemy, if, when it was 
collected at the extremity of the abdomen, it had not found 
there a machinery, fitted lo conduct it to the external si- 
tuadona in which it was to operate, viz. an awl to bore a 
hok, and a s>Ting6 to inject the fluid. Yet these attributes, 
though combined in their action, arc independent in their 
origin* The venom dcy s not breed tiie sting j nor does the 
sdag concoct the venom. 

IV. The probofchy with which many insects are endow- 
ed, comes next in order to be considered. It is a tube at^ 
tachcd to the head of the animaL In the bee, it is com- 
posed of two pieces, comiected by a joint : for, if it were 
constantly extended, it would be too much exposed to ac- 
cidental injuries ; therefore, in its indolent state, it is 
doubled up by means of the joint, and in diat position ties 
secure under a scaly pen^use. In many species of the 
butterfly, the proboscis, when not in use, is coiled up like a 
watch-spring. In the same bee, die proboscis serves the 
olice of the mouth, the insect having no other : and how 
much better adapted it is than a mouth would be, for the 
collecting of the proper nourishment of the animal, is suffi* 
dendy evident. The food of the bee is the nettar of flow- 
ers J a drop -of syrup, lodged deep in the bottom of the co- 
roiljE, in the recesses of the petals, or down the neck of a 
amc^talous glove. Into these cells the bee thrusts its 

Vol. L 29 



Digitized by Google 



226 



long narrow pump, tfarou^ die cavity of wUeh it tucb 

up this precious fluid, inaccessible to every ©ther approach. 
It is observable also, tbat tbe plant is n€t vane 
for what the bee does to it* The harmless pha* 
dcrer rifles the sweets, but leaves the flower uninjured. 
The ringlets of which the proboscis of the bee is composed, 
the musdeis by which it is eztendied and contracted, fim 
so many microscopical wonders. The agility also, widi 
which it is moved, can hardly fail to excite admiratioUi 
But it is enough for our purpose to observe in genersl dit 
suitaUeness of the structure to the use, of the means to tbe 
end, and especially the wisdom, by which nature has de- 
parted from its most general analogy, (for animals beiag 
furnished with mouths are such) whent he purpose conU ke 
better answered by the deviation* 

111 sumt insects, the proboscis, or tongue, or trunk, is 
shut up in a sharp-pointed sheath, which aheath, being ! 
much firmer texture than the proboscis itself^ as wdl u \ 
sharpened at the point, jnerces the substance which cos^ 
tains tlic luod, and then opens rvithin the wouiidy to alioV 
the inclosed (ube, through which the juice is eartiacted, 
to perform its office. Can any mechanism be plahwr te 
this is ; or surpass this ? 

V, The metamorphosis of insects from grubs into motb 
and flies, is an astonishing process. A hairy cateipitoii 
transformed into a butterfly. Observe the change. We 
have four beautiful wings, Avhcre there were none before; 
a tubular proboscis, in the place of a mouth widi jaw* 
and teeth ; six long legs, instead of fourteen feet. LiaiiO- 
ther case, we see a white, smooth, soft worm, turned 
a black, hard, crustaceous beetle, with gauze wing9* 
as I said, are astonishing procesaea, and must lequii^ ^ 
it should seem, a propordonably artificial apparatus. 1^ 
h) potlicsis which appears to me most probable is, tbat, ifi 
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die ^b, there exiet at the same thne three animals, one 

within another, all nourished by the same digcst'ujn, and 
by a communicating circulation i but in different stages of 
maturity* The latest discoveries, made by naturalists, 
■eem to favour diis supposition* The insect already equip- 
ped with winj^s, is descried under the mcmlnmus both of 
the worm ami t:>\ mph. In some species, the proboscis, the 
antemue, the limba and wings of the iky^ have been observ* 
od to be f<^ded up within the body of the caterpillar ; and 
with such nicety, as to occupy a small space only under tlie 
two first rings* This being so, the outermost animal, 
which, besides its own proper character, serves as an integu* 
ment to the other two, being the furthest advanced, dies, as 
we suppose, and drops off first. The second, the pupa or 
chrysalis, then offers itself to observation. Tliis also, in 
its turn, dies ; its dead and britde husk falls to pieces, and 
makes way for the appearance of the fly or moth* Now, 
if this be the case, or indeed whatever explication he adojA- 
ed, we have a prospective contrivance of the most curious 
kind : we have organizations three deep, yet a vascular 
ayatcsm, which supplies nutrition, growth, and life, to all 
of them together. 

VI. Almost ail insects are oviparous. Nature keeps 
her butterflies, moths and caterpillars, locked up during the 
winter in their egg state ; and we have to admire the va- 
rious devices, to which, if we nnu so speak, th^ same na- 
ture hath resorted, for the security of the egg. Many iu- 
seets inclose llieir eggs in a silken web ; others cover them 
with a coat of hair, torn from their ownbocUes ; some gUie 
them together ; and others, like the moth of the silk-v. orm, 
glue them to the leaves upon ^^ Inch they are deposited, 
that they may not be shaken off by die wind, or washed 
niway by rain : some again make incisions into leaves, and 
Ifide an egg in each incision : whilst some envelope tlicir 
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eggs wifk a softaubBtmce, whidtfomt ihe first afinmt of 

the young aiiimai ; and some again make a hole in the 

« 

earth, and, having stored it with a quantity of proper food| 
deposit their eggs in it* In all which we are to observe, 
diat the expedient depends, not so much upon the address 
of the animal, as upon the physical resources of his con» 
ititiitioa* 

The art also with which the young insect is eoikd up in 

the c^fTy presents, where it can be cxamiiitd, a subject of 
great curiosity. The insect, furnished witli all the mem- 
bers which it ou^ to have, b roiled up into a Com whidi 
seems to contract it into the least possible space ; by wtueh 
contraction, notM ithstanding the smallness of the egg, it 
has room enough in its apartment, and to spare* TUs 
lidding of the limbs appears to me to Indicate a special <fi» 
rcction ; fur, if it were merely the effect of compression, 
the collocation of the parts would be more various than it 
is. In the same species, I believe, it is always the sane. 

These observations belong to the whole insect tribe, er 
to a great part of them* Other observations are limited to 
fewer ^des ; but not, perhapsi less impoitant or safia* 
ftctoty* 

I. The organization in the abdomen of the ailkivorm or 
Mfider^ whereby these insects form their $^^*eadf la as in* 
contestalily mechanical, as a wire-draw* ' «-milI« In Ifae 
body of the silkw orm are two bags, ref. -»rkable for their 
form, position, and use* They wind round the intestine ; 
when drawn out they are ten inches in length, though the 
ammal itself be <mly two. Within tiiese bags, is coUecsed 
a glue ; and communicating with the bags, are two paps 
or oudets, perforated, like a grater, by a number of sasail 
holes. The glue or gum, being passed through theae pi* 
nute apertures, forms hairs of almost imperceptible fineness; 
and these hairsi when joined, compose the siljc which we 
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wind off from the ccnie, ia wBich the silk-mrm has wn^ 
ped itsdf up : in the spider the web n formed from tins 
diread* In both cases, the exti canty of the thread, by 
means of its adhesive quality, is first attached by the am* 
mai to some eztenal hold i and the end being now fasten- 
•d to a point, the insect, by turning round its body, or by 
receding from that point, draws out the thread through 
the holes above described, by an operation, as hath he en 
observed, cxacdy similar to the drawing of wire. The 
diread, like the wire, is formed by the hole through which 
it passes. In one respect there is a difference. The wire 
is the metal uoaitered, except in hgure* In the animal 
process, the nature of the substance is somewhat changed, 
as well as the form : for, as it ^sts within the insect, it is 
a soft, clammy gum or glue. The thrtaci acquires, it is 
probable, its firmness and tenacity from the action of the 
air upon its aurfooe, in the moment of eaqiosore : and m 
thread so fine is almost all surface* This property, how- 
ever, of the i)abtt', is part of the contrivaiicL-. 

The mechanism itself consists of the bags, or reservoirs, 
mtD which the |^ue is collected, and of the external holes 
communicadng writh these bags; and the acdon of the 
machine is seen, in the forming of a thread, as w ire is 
formed, by f xing the material already prepart;d, through 
hoks of pro| - dimensions* The secretion is an act too 
aobdle for our c iccmment, except as we percdve it by the 
produce. But one thing answers to another : the secretory 
l^ands to the qualit)- and consistence required in the se. 
oreted subelance ; the bag to its receptmn* The oudeta 
and orifices are consmieted, not merdiy fiar relieving the 
reservoirs of their burthen, but for manufacturing the con- 
tents into a form and texture, of great external use, or ra- 
ther indeed of ^iture oeceasiQr, to the life and fonctioiit 
of die msectt 
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IL Bets^ under one charaeter or other, have fiinuahed 
every naturalist with asetof observadons* I shall, tn tiiia 

place, conimc myself to one ; and that is tlic rclaLion which 
obtains between the wax and the honey* No person, who 
haa inspected a bee*hive, can fotbear remarking, hov coca* 
modiously the honey is bestowed in the comb ; and 
amongst other advantages^ how eftectually the fermenta- 
tion of the honey is prevented by distributing it into sosaB 
cells* The fact is, that when the honey is separated finon 
the comb, and put into jars, it runs into fermentation, wiiii 
a much less degree of heat than what takes place in a hive. 
This may be reckoned a nicety ; but independency of any 
nicety in the matter, 1 would ask, wliat could the bee da 
with the honey if it had not the wax I how, at least, coukl 
U store it up for winter I The wax, thmfbre, anawefs a 
purpose with respect to the honey ; and Phoney constitutes 
that purpose with respect to the wax. This is the relation be- 
tween them* But the two substances, though, togetiier, 
of the greatest use, and, without each odier, of tittle^ conw 

from a different origin. 'J lie bee finds the hont\', but 
makes the wax. The honey is lodged in tlie nectaria of 
flowers, and probably undergoes litde alteraixon ; Is mare* 
ly collected : whereas the wax is a ductile, tenadoua paste, 
made out of a dry powder, not simply by kneading it with 
a liquid, but by a digestive process in the body of die bee. 
What account can be rendered of facts so circumttaaced, 

but that the animal, being intended to feed upon honey, 
was, by a peculiar external con&guration, enabled to pro* 
cure it ? That, moreover, wanting the hooey when it 
could not be procured at all, it was Airtlier endued wMi 
the no less necessary faculty of constructing repositories 
Ibr its preservatdoii ? Which £sculty, it is evident, must de-^ 
pend, primarily, upon the capaci^ of providing suitable 
materisds* Two distinct functions go to make up tiie abih- 
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ty. Firsti the power in the bee, with respect to wax, of 
loading tke farina of flowers upon its thighs : microsco- 
pick obseiTcra speak of the spoon-shaped appendages, with 
which the thighs of bees are beset for this vci y purpose : 
but inasmuch as the art and will of the bee may be suppos- 
ed to be concerned in this operation, there is, secondly, 
that which doth not rest in art or will, a digestive faculty 
which converts the loose powder into a stiff substance. 
Thb b a just account of the honey, and the honey comb : 
and this account, through every part, carries a creative in- 
telligence along with it. 

The sting also of the bee has this relation to the honey, 
that it is necessary for the protection of a treasure which 
invites so many robbers. 

III. Our business is with mechanism. In the panorpa 
tribe of insects, there is a forceps in the tail of die nude in- 
sect, with which he catches and holds the female. Are n 
pair of pincers more mechanical, than this provision. In 
its structure ^ or is any structure more clear and certain in 
its design ? 

IV. St. Pierre tells us,* that in a fly with six feet,(I do 
not lemcmber that he describes the species) the pair next 
the head, and ^e pair next the tail, have brushes at their 
extremities, widi which the fly dresses, as there may be oc- 
casion, die anterior or the posterior part of its body ; but 
that the middle psur have no such brushes, the situation 
of these legs not admitting of the brushes, if they were there, 
being converted to tiic same use. This is a very exact me- 
chanical distinction. 

V. If the reader, looking to our distributions of science^ 
wish <o contemplate the chymistry, as well as the mechan- 
ism of nature, the insect creation will afford him an ex- 

♦ 

^ • Tol. i. p. 342. 
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ample. I refer to the light la the t^l of a glow-wormm 
Two points seem to be agreed upon by naim idists concern- 
ing it : first, that it is phosphorick ; secondlyt liiat its ass 
18 to attract the male inBcct. The only thing to be inquiiw 
cd after, is the singularity, if any such there be, in the 
tural history of this animal, which should render a provi- 
sion of this kind more necessary for it, than Ibr other in- 
sects. That siiu'-uhiritv seems to be the difterence, which 
subsists between the male and the female ; which difference is 
greater than what we find in any oiher species of animd 
whatever. The glow-worm is a female caterfnUar; Ae 
male of which is a Jly / lively, comparatively small, dissi- 
milar to the female in appearance, probably also as dis- 
tinguished from her in habits, pursuits, and maaners, as he 
is unlike in form and external constitution. Here then is 
the adversity of the case. The caterpillar cannot meet her 
companion in the air. The winged rover disdains the 
ground. They might never therefore be brought togedier, 
did not this radiant torch direct the volatile mate to his se- 
dentary female* 

In this example we also see the resources of art anlid- 

pated. One ^ancl operation of th) inistry is the making 
of phosphorus ; and it was thought an ingenious device, to 
make phogphorick matches supply the place of lifted ts* 
pers. Now this very thing is done in the body of the giow<* 
worm. The phosphorus is not only made, but kindled; 
and caused to emit a steady and genial beam, for the pur- 
pose which is here stated, and which I believe to be tha 
true one. 

yi. Nor is the last the only instance that entomology 
affords, in which our discoveries, or rather our projecHi 
turn out to be imitations of nature. Some years ago, a 

plan was suggested, of producing propulsion by re-acdoa 
in this way. By the force of a steam engine, a stream of 
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wte y/pm to be ahot out of the etem of a boat $ tlie ba* 

pulse of which stream upon the water in the river, was to 
pmb the boat it&eli iorward : it is, in truth, the pnnciple 
hf which 8kj>4pockcCa Moend in tbe air. Of the uie or the 
pvacticabilitjr of the plan^ I am not epeakiag ; nor ts it my 
concern to praise its ingenuity ; but it is certainly a contri- 
vance»^ Now, if naturalists are to be believed, it is exactly 
the device^ which nature has made use of, for the motion 
of mne epecka of aquadck insects. The larva of the hHtop 
j^on Jitfy according to Adams, swims by ejecting water from 
it# tailj is driven forward by the reaction of water in the 
pool upon the cunent issuing in a direction backward froiB 
ilsbody^ 

"VII. Again ; Europe has lately been surprised by the 
elevation of bodies in the air by means of a baUoon« The 
dkcovay cflnsSsted in finding out a manageable substancoi 
which, was, bulk for bulk, lighter than mr } and the apfdi-* 
catdoD of the di^overy was to make a body composed of 
this substance bear up, along with its own weight, some 
heavier, body whkh was attached to it* This expedient^ 
so new to us, proves to be no other than what the author of 
nature has employed in the gosaamir spider* We fre* 
quently see this spider's thread floating in the air, and ex- 
tmded £n)m hedge to hedge, across a road or brook of four 
or five yards width* The animal which fonns the thready 
has no wings whsMwidi to fly from one extremity to the 
otlur of this line; nor muscles to enable it to spring or 
dact to so great a distanciOi Yet its Creator hath laid for it 
apatbintfae atmoaplicrei and alter this manner* Thou^ 
the aaiaMl itaelf be heavier than air, the thread which it 
spins in>m its bowels is specifically lighter. This is its 
kcUloon* The spider, left to itself, would drop to the gprouad ; 
Imtt j^eng tied to its threB4, boih are supported* We have 
here a yery peculiar proviMfm $ ai4to a conteniplativeeye 

Vol. I. 30 
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it 18 a gratifying spectaefe^jto 

tihread, sustained by a ievity not her owil, and travefaiqg 

tegionS) wfaiG^ if we eiiaMned oafy the bodjr <^ 
viig^ aeem to knre beeftibilndkiai to iti aalme. 

I MOST now crave tlie rauier^s pemiMBicNi to ftttrednoe 

iiuo this place, for want of a better, an observation or two 
upon the tribe of animals, whether belonging to land or 
waller, uriiich are coTered by shells* 

I. The sheih «f snmh are a wondetCul, a awclianicti, 
and, if one might so speak concerning llie works of nature, 
an original contrivance. Other animala have their ptop« 
retreats, their hybemacnla also, or winter quartua, but the 
snail carries these about with him* He travels with his 
tent ; and this tent, though, as was necesaaiy, both ligbt 
and thin, b completely iaapervuMm either to momtmt ar 
air. The young anafl cornea out of ita egg with the 
shell upon its back ; and the gradual enlargement which 
the shell receives, is derived from the alime eacreted by 
the aaiflud'a ikttu Maw llie aptaaia of 'dv a i matiaa t» 
the purpose, its property of hardeaing into a ah^ aiidlhs 
action, whatever it be, of the animal, whereby it avails it^ 
aeif of ia gift, and of the cfSBtitaitioB of ita gjaadiy (to aqr 
aothi ng of wmh baiag oomaaenoed bciwa the ndauA m 

born,) are things, which can, with no probability, be refer- 
red to any other cause than to express design ; and that 
not on the part of the mdroal ilfraa, in which deeig^ ihoa^ 
it ought bmld the house, oould not have auppKed the aoi^ 
terial. The will of the animal could not determine the 
quality of the excretioa* Add to which, that iIm shall of 
a saail, with its pillar and coavotatkm^ is a very mtMM 
fabrick ; whilst a snail, as it should seem, is the most numh 

and unprovided of att ardficers. In the midat of wii^ 
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there is likewise a regularity, which a\ ould hardly be ex- 
feoied. la the mmt gprats of Mail the aumba' turns 
li, uMdly^ if «Dt alwafB, Ae AHMe. Theseafiiigvpcf the 
mouth of the shell by the snail, la also well calculated for 
its warmth and security ; but the cerate is not of the same 
fubstance with the shell. 

IL Mnch of whsl has been observed of tmSlk beloBge 
to ^sh and their sMls^ particularly to those of the 
univalve kind; with the addkioii of two remarka ; oae of 
which is upon die great strength and hardness of nost of 
these shells. I do not know whether, the weight being 
given, art can produce so strong a case as are some ot these 
eboUs* Wbkb defensiTe eti en g t b auks well with the lile of 
nnaniaaal^lbathasoAinto snsfiiiidie digrw of a s i owny 

element, and a rocky lx>ttom, as well as the attacks of vora- 
cious fish. The otberiemrk is» upon the proper^, in tkc 
animal rTmrrtinn^ wnl mitji nf imngf aBug, Iwii ut i iHigialiiiii,, 
or, as a builder would call it, settin^^^ in water, and into a 
cretaceous substance, &rm and hard. This property is much 
vote eamaonUnarjTf and^ dyn i i e a tty speakittg, move spe* 
eifiek, than Aat of hardening in Ae air I wfaieK ma^ be 
reckoned a kind of exsiccation, like the drying of day into 
bricks. 

Hl« in tiie ^ftwAv order tif ebdH ileb, eaekire, nraectesii 
oysters, Sec* what eonlrjiF ance can be so simple or so dear, 
as the insertion, at the back, oi a tough, tendinous, sub- 
Btance, that b ea w nes , aik onoe^ the Itgamem whidi binds 
die two sheBa together, and . Ao king^ upon wbkh thif 

open and shut ? 

' XV. The shell of a lobster's tail, in its articulatioiw and 
ovcrlappingSi represents the jointed part of a coat of nuul ; 
or raAer, whidi I b^eve to be die tmth, a coat of mail is 

an imitation of a lobster's shell. The same end is to be 

aaa ra^ 
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quired in both, iMttdf, hardaess aad flexibUi^ 

whkh may guard the part wilhaut obatnictuig ita motioii. 

For this double purpose, the art of man, expressly ex€rcia* 
ed upon the supject^ has not been able to devise any thing 
better than what nature preaenlB to bis obaervatioa* Is not 
tiiia therefore mecfaanism, which the mecbanickt having 
a similar purpose in view, adopts ? Is die atmcCnreof acoat 
of mail to be referred to art f Is the same structure of the 
lobster, conducing to the same lue* to be referred to ai^ 
thing less than art 

Some, who mar acknowledge the imitation, and asaeat 
to the inference which we draw from it, in the instance 
before us, may be disposed, possibly, to ask, why such im- 
itations are not more frequent tiwn they are, if it be inie» 
as we allege, that the same principle of intdUgence, design, 
ana nudum ii-al contru iincc, was exerted in the form;uion 
of natural bodies, as we employ in thc.malciqg of the various 
instruments by which our puiposea ave aenred. The 'an* 
awers to thb queation are, first, that it seldom happens, that 
precisely tlie same purposu-, unci no other, is pursued in any 
work which we com|>a|r^ oi nature and of art ; secondly, 
that it s|iU mofv aildm h«ppei|9) that we 
if we would. Our matarials fmd our workmanship are 
equally deficient. Springs and wires, and cork and leather, 
produce a poor substitute for an arm or a hand. In the 
example which lye have.aeli^ted, 1 mean of a lobster's shell 
compafed with • «oat of ma}!, these dificulttes stand less 
in the way, than in idmost any other that can be assigned ; 
and the consequence is, as we have seen, that art gladly 
bonowa fromnatuire her «Q»|iivaiiGe^ andimi^atea it closely. 

But to return to insects* I think St is in this class of 

nmmalay above aUothovy cspeBudly when we taiEe.iii tbo 
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multitacle of species which the microscope discovers, that 
we are struck with what Cicero has called the imatiabic 
Tttriety of luttaft." There are latdta he aixtfaousaiid spe* 
cies of flies ; seYetihuiidred and sixty butterflies : each dif 
ferent from all the rest. (St. Pierre.) The same writer 
tdb OB, £rom hia own obaervatioii) that thirqr-sevea speeiea 
of winged mseets, wkh diadnctioiia well ezpresaed, ▼kited 
a single strawberry plant in the course of three weeks,* 
Bfl^ observed, within the compass of a mile or two of his 
own house, two hundred kinds of butteriltes, nocturnal and 
diurnal. He likewise asserts, but, I think, without any 
grounds of exact computation, that the number oi bpecies 
of insects, reckoning all sorts of them, may not be short of 
ten tlKMi8and«t And m Ms vast variety of animal forms, 
(for the observation is not confined to insects, though 
more applicable perhaps to them dian to miy other class,) 
we are sometin»8 led to take nodoe of the different medi- 
ods, or rather of the studiously direrslhcd liuthods, by 
which one and the same purpose is attained* In the arti* 
de of breatking, for example, ndiich was to be provided for 
In some way or odier,berides the ordinary varieties of lungs, 
gills, and breathing-holes, (Ibi insects in general respire, 
not by the mouth, but through holes in the sides,) the 
nymphn of gnats have an apparatus to raise their backt to 
the top of die water, and so take breath. The hydfocan« 
than do the like by thrusting their tatU out of the water.^: 
The maggot of the eruca labra has a long tail, one part 
sheaidied within another, (but which it can draw out at 
pleasure,) with a starr\^ tuft at the end, by which tifft^ 
when expanded upon the surface, the insect both supports 
itself in the water, and draws in the air which is necessary. 
In-llift aitide of natural dothing, we have the skins of ani^ 

m 

>Vol.i.p.3. t WiMft. er««d, ^ 93. #Deriian,p.?. 
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mJk invcsled wiili icalcsy hair, fc«t]wi% ituKuti firalh ; q» 
ilidf tnvncd into a Acllor cnMt: in tfcc tow mew May 

article of ollence and defence, wc have teeth, talons, beaks, 
hornet ato^gay prickles, witk (the most singular expedient 
for the aame puipoae) the power of ghrhig tha clecfendt 
flhoek, and, a9 is credibly related of aome animala, of drir* 
in^ ;i\v:u their pursuers by au aitolerable foctor, or of 
blackening tlie water through which they are punned* 
Thecoasidenvtion of these appearancea ought imfaiao ita to 
believe, thatMtraefy itadf, diatiiicl from evciy other rf natw, 
was a luoiive in the mind of the Creator, or With tlic ag<>ni«. 
of his wiiL 

To thia great varic^ in orgnnized Ufby the Dek^ haa 
given, or perhapa there arisea out of it, a correaponding 

variety oi animal appetites* For the final cause of this wc 
have not far to seek. Did all animals covet the same ele- 
ment, fetreat, or Ibod, it is evident how mMBh fewer could 
be supplied and accommodated, than what at present live 

conveniently together, and find a plentiful subsistence. 
What one nature rejects, another delights in. ood, which 
is nauseous to one trihe of i^^ becomes* bj lhait vcij 
property which makea it nauseous, an alhiring dmn^ to 
another tribe. Carrion is a treat to dogs, ravens, vultures, 
fish* The exhalations of corrupted substances attra/ct fties 
bjr crowds. Maggots revel in ptttrefRCtioB- 
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r Til INK. a designed and studied mechanism to be, in gener* 
al, more evident in animals, than in planU and it is unne- 
caaaaiy to dwcM upon n weaker nrguamt* where natrongcr 
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IS at hand. 1 here are, however, a few observations upoa 
tha Tegenbia kmgdom, winch lie so direcdy in o«r wa^, 
dHt it wnKild be improper to pass fay them without notice* 
The one great intention of nature in the structure of 
plants seems to be the perfecting of the seed ; and, what 
Is pait of the aanie inteanieiiy ihe preserving of it until it 
be perfecUeL This intentioaf shews itself, in the first place, 
by the care which appears to be taken to protect and ripen, 
hy cmy advantage which can he given to them of situation 
in the plant, diose psrcs which most immediately contri-- 

butc to fructification, viz. the anthcr.f, the stamina, and 
die stigmatai These parts are usuall}- lodged in the cen- 
tre, die recesses, or die lahyrindis of the flower; dating 
their tender and immature state, are shut up in the stalk, 
or sheltered in the bud : as soon as they have acquired 
flmuMss of sezture snficient to bear exposure, and are 
ready to perfewm the important oflke which b assigned to 
thcni, they are disclosed to the light and air, by tlie bursting 
of the steas or the expansion of the petab : after which 
iIm7 have, in many cases, hy the very form of die flower 
durhig its blow, the light and warmth reflected upon them 
from the concave side of the cup. What is called also the 
ikep of ftaits, is die iesEves or petals disposing themselves 
in such a manner as to ^iieiher the young stem, buds, or 
fruit* They turn up, or they fall down, according as this 
purpose renders either change of posidon requisite. In the 
growth of com, mdienever die plant begins to shoot, the 
two upper leLues c^f the st:ilk join together; embrace the 
ear ; and protect it till the pulp has acquired a certain 
degree of consistency. In some water plants, die flower- 
ing and feeondadon are carried on within the stem, which 
afterwards opens to let loose the impregnated seed.* The 

■ 
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or papiliunac^'ous tribe inclose tlie parts of fructification 
within a beautitul iolding oi the internal blussom, some- 
times cailtfd, horn ks sh^e, bottt or kieii ttadf ate 
pro f c t ed under apemfaottse ibrmed bf li» eaMvnal pe- 
tals. This structure is very artificial ; and what adds to 
die value of it, tkoogh k may dimiaiik the cmoakf^ wmy 
genemL It has also tfak fiittlMr adwsMige, (and k an 
advantage strictly raechanical) that all the blossoms turn 
their SacAjt to the wiadf whenever the gale blows strong 
emwgh to endanger the delicate pacta vpon v/hkik tkm aead 
depends. I have crfssenred tfan a hundred tfanaa in a §M * 
of peas in blossom. It is an aptitude which results frooi 
the Agure of the flowciv and, as we have saidi k attMif 
nwchamcal ; as much so, as dietufHngof nvMbeiwbosid 

or tincap upon the top of a chimney* Of the poppy ^ and 
of many similar ^>ecies of flowers^ the head, while it js 
growing, hangs down, a rigpd cunrndift in the opper pan 
of the stem giving to k that poritioii ; and in that pos U ion 
U is impenetrable by rain or moisture* When the head has 
acquired its size, and is readj to open, die atalh sff rt H 
kaelf^ for die purpose^ as k shoidd seem, of yataiiniiag die 

flower, and, with the flo^'cr, the instruments ol fructitica- 
tioQ, to the geniai intiuence of the sun's rays. This alwa^ 
Struck me as a cinious propertyi sad specifically, as wdl 
as originally, provided for in tlie eonedcution of tiMi pleat? 
for, if the stem be only bent by the weight of the head, 
how^ comes it to straighten itself when the head is die 
heaviest ? These instances shew die attention of nataieta 
diis principal object, the safety and maturation of the paiti 
upon whidi the seed depends* 

In lrei», especially in those which are nadvaa of cpUar 
dimates, this point is taken up earlier. Bfany of dwae 
trees (observe in particular the cuih and the horse chesnut J 
produce die eadaryos of the lss;¥«saBdiow«rsiaonisy«ar, 



Digitized by Google 



or PLANTS* 



241 



and bring them to perfection the following. There is a 
winter therefore to be gotten over. Now what we are to re- 
mark is, how ntxm has prepared for the trials and aereri** 
ties of that season; These tender embryos are, in the firrt * 
place, wrapped up with a compactness, which no art can 
knitaie : in which state, tiwy compose what we call the 
InkL Tlus isnot alL The bud ttsdf is indosed in scales i 
"which scales are formed Ironi the renianis of past leaves, 
and the rudiments of future ones. Neither is this the 
whole. In die cddett climttles a third preservative is ad- 
ded, by the bud having a coat of gum or rosin, which, be- 
ing congealed, resists the strongest, frosts* On the ap- 
proach of wann weather this gum is softened, and ceases 
to be a hindwmrc to the expansion of die leaves and flow-i> 
ers. All this care is part of that s^ stem of provisions 
which has for its object and consummation, the production, 
and perfecting of the seeds* 

The SEEDS themselves are packed up in a capsule^ a ves«> 
sel composed of coats, which, compared with the rest of the 
flower, are strong and toug^ From this veasel projects 
a tube, through which tube die farina, or some stibdle 
fecundating effluvium that issues from it, is admitted to the 
seed* And here also occurs a mechanical variety, accom-* 
modated to the different circumstance under which the 
same purpose is to be aecomplidied« f n flowers which are 
erect, the pistil is shorter than the stamina ; and the pollen, 
ahed from the antherae into the cup of the flower, is caUght 
in its descent by the head of die pistil, called the stigma* 
But how is this mana^^ed when tlic flowers hanp; down, 
^as does the crown imperial, for instance,) and in which 
(ositioii, the iarina, in its fall, would be carried from the 
stigma, and not towards it? The reladve strength of the 
parts is now inverted. The pistil in these flowers is usual- 
ly longer, instead of shorter, than the stamina, that its pr<>- 
VoL* 1. $1 
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trading summit mtcy recelf« tlie potten ia k drops to the 
ground. In some cases, (as in the nigeUa^^ where the 
shafts 6i the pistik or styles are digpropogtioMhiy loag^ 
diey bend dowM tlMir extiemties upon ^he snAcnBy dHit 

the necessary approximation may be effected. 

But (to pursue this great ^ork in its progress,) the 
laptegnatkm, to which all tUo madiiariy ial«taa> bciag 
completed, the other parts of ^e flower fade md drop off^ 
whilst the gravid aeed'Wemel^ on the contrar|r, ptticeeds to 
Increase its bulk, always to a great, aadicisoiiie^p6cieB,(iB 
the gourd, for example, and sMlon,) eo a sofprtsiog coo^ 
parauve size; assuming in diiFcrent plants an incalculable 
variety of forms, hut «dl evidently cpoducing to the secuh^ 
of the seed* By virtue of this piooess, so necessaif^ bat ss 
diversified, we have the seed, at length, in stoee fruits aad 
nuts, incased in a strong shell, the shell itself inclosed in a 
pulp or husk, by which the seed within is, or hath been, fed ; 
or more generally, (as in grapes, oranges, and die numerDos 
kinds of berries) plunged overhead in a glutinous s^rup, 
contained within a skin or bladder i at other tinu» (as im 
apples and pears) enrf>edded in liie heart of a firm (Mkf 

substance : or (as in strawberries) pricked into the suriace 
of a soft pulp* 

These and aaany mon varieties exist in what we ca8 
fruiUm* In pulse, and grain, and grasses | la trees, md 

• From the conformation of fruits alone, one might ha led, even 
out experience, to suppose, ilut pail i>i ilui jyrovision was destincii lor 
the utilities of unmuds. As limited to lUc pl^nt, Uic provision itwif 
sot nu; to go beyond its objoct. The flesh of an apple, tlje pulp of mi 
orange, the meat of a. plumb, the tutncss of the oVn e, ap|)«ar to be 
more than s u Aicleat for the noumliing of the »eed or kernel. Tim eteat 
sbews, that this redundancyf if it be one* minisleri to the topport and 
gratification of animal naturcA ; sad whsa we obscrre a profinon to be 
more than sufficient for one purpose^ yti waifted for another purpose, k 
ia not mflur to conohide that both purpoiss wets csntdnpltfesd together. 
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incomputable. Wc have the seeds (as jii the pea uibt) 
regularly digpoBcd in parchment pods, wijddU^ tiMttgb soft 
mod membmou&y co wyUttff ^ owludo the wet ewi in tlM 
fktwneat raint; die pod alio not teUbtt (as in the bean) 
lined with a fine down ; at other times (as in the semia) 
difitcnded like a blown bladder : or we have the seed 
aanrdoped in vool (as in t^ cotton plaiit), lodged (as in 
pirns) h uwtm the hard and compact scales of a coney or 
barricadoed (lis in tiie artichoke and thistle) with spikes 
and prickles ; in mushrooms, placed under a penthouse ; in 
imOBt widnn ate in the back part of the leaf; or (which 
is the most ^BBeral orgamzatioaof all) we ind them coveri* 
ed by strong, close tunicles, and attached to the stem ac- 
cording to an order appropriated to each plant, as is seen 
kk the aevcial kiads of grana, and of gnascs. 

It fsfours this view of tbe sobject to ieiii&rk» thst fruits sre not (wlitck 
they might bsve been) ready all togcthert bat that tbey ripen m succcBston 
dirougbottt a great part of the year $ some in aninmer i lome in autumn s 
that florae vequire the alow maturatiOR of the winner* and aeppiy the 
qwisffs ilM that the eeUest fruits gMw IB the hottest pUoea. Cueiim- 
faerst piae applea» ■elena^ arc the natocal produce of warm elimatea, and 
contribute greatly, by their coobieaa, to the rcfiieahment of the inhabit^ 
ante of those countries. 

I will add to this note the fbOowIn^ obaerration cemtnmiieated to me 
hyllr.BriiiUe7: 

'■The eatable pavt ef the cherry or peach fiist serm the purpr^aes of 
l^erfecting the seed or kemely by means of teasela passing through the 
stone, and which are very Tiaible ia a peach-stone. After the kernel is 
perfected, the stone becomes hard, and the vessela cease their functions. 

But the substance surrounding' the stone is not then thrown away as use- 
less. Thai which was before only an instrument for perfectiag' tlie ker- 
nel, now receives and retains to ila^^it' the uUoie of the sun's influence, 
and tbcrel^y I)ecome8 a grateful food to man. Also what ;i.a evident 
mark ol design is ilic st(»nc protecting- the kciael! The intervention of 
tflic stone prevenu the second use from interfering with the first. 
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can be more shiq-Ie than the design j more diversified than 
the means. Peiliclea, ahdls^ pulpSf pods, iuiaks, ftkins» 
BoUet armed with thorns, arc aU employed in prosecuting 
the same intention. SeeowHy : we may ufaaenre, tiutt, in 
nil iheke cases, the purpose is fulfilled witliin a just and 
limited .dcgFce. We can perceive, that, il the seeds o£ 
planta were more strongly goarded than ihey are, their 
greater security would interfcte with other uaes. Many' 
speciis of aoimals wuuld suffer, and many perish, if they 
could not obtain access to them. 1 he plant would over* 
nm the soil i or the aaed be waatad ibr want of room tn 
sow itadf. It is, sometimes, as neeessary to destroy pnrtH 
cular species of plants, as it is, at other times, to encou- 
rage their growth. Here, as m many cases, a baUoce ia 
to be maintuned between opposite uses. The provisaooa 
for the preservation of seeds appear to be directed, diiefly 
against the inconstancy of the elements, or the sweeping 
destruction of inclement seasons. The depredation of ani- 
nnky and the iiyurks of accidemul vmienccy are aUownd 
for in the abundance of the increaae* The resok is, tfaatf 
out of the many thousand different planta which cover the 
^arth, no^ a single spccieS| perha|)s, has been lost since the 
creation. 

When nature has perfected her seeds, her next care 

to disperse them. The seed cannot answer its purpose, 
>vhile it remains confined in the capsule. After the seeds 
therefore are ripened| the pericaipuqn opens to let then;^ 
out| and the opening is nctt Uhe m accidental burstiagi 
but, for the most part, is according to a certain nile in each 
plant. What I have always thought very extraordinary^ 
nuts and shells, which we can hardly crack with our teeth| 
flivide and make way for the little tender, q^xmt whitl| 
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ly conceive how the plantule was eve r to get out oi it. 
There arc cases, it is saui, in which, the seed-vessel by an 
<kitick at tlie BM n ent of its exploiton, cMf the 
aeedft ta a cUttance* We all borwarer know, that asaaj 

seeds (those of most composite flowers, as oi the thistle, 
dandelion, kc.) are endowed with what are not improperly 
called vnngi9 th|it dowiif appeadaget, by which they 
are enafafed to float in the lur, ad are earned ohmaamm 
by the wind to great distances from the plant which pro- 
duces them* It is the swelling also of this downy tuft 
wilhm die aeed^veeael, that aceoM to ovcFoome the resist* 
flue o£ita COM, andtoopatt apneage far the seed to 
escape. 

But the comtitution of seeds is still more admirable than 
eHher their preaetTadon or their diq>em<». In die body 
of the seed of every species of phnit, or neaily of evety onci 
provision is made for two g^rand purposes : first, for the 
safety of the g'erm ; secondly, for the temporary support 
of the fotuve pkntt The ^vout, as folded up in the seed^ 
is delicate and brittle^ beyond any odi«r subatanee* It caii>* 
not be touched widioat bebg broken* Yet, in beans, 
pease, g^rass-seeds, grain, fruits, it is so fenced on all sidesi 
SO shut up and protected, that, whilst the seed itself is 
radely handledy tossed into sacks, shoveled mto heaps, the 
sacred patticle, the mhuantre plant, remains nnhnrt* It ia 
wonderful also, how long many kinds of seeds, by the help 
of their integuments, and perhaps of their oils, stand out 
ngunst decay. A graii^ of stustard seed has been known 
to lie in the earth fior a hundred years ; and, as soon as it 
had acquired a favourable situation, to shooias vigorously 
as if just gatl^red from the plant. Then, as to the second 
point, die temppraty support of die future pUnt, the matr 
{erstuids dms* Ingrain, and pulse, and kernels, an4 
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pippins, the germ composes a verv small part ot" the seed. 
The rest consists of a nutritious substance, Irom which the 
qmmt dmwft ic» climnt Ibr •onw coMidenUs ^mm «fitor 
k is fMit fordi t TTZ^trnt^ the Hbrrn shot oof from the other 
end of the seed, are able to imbibe juices from the ear^ 
in a nftcicnt qwmtity for it» d^«Mmd> It b a ^ hig to dri> 

considerable progress, without any earth at all. It is an 
economy also, in which we remark a close analogy be* 
twcen the seeds ofplanli, and die cggBofttfaiMils* Tliftsttw 
point le provided for, in tile 

Ae egg, the residence of the living principle, the cicatrix, 
forms a very minute part of the coMeoli. The wiutty «ii 
die white only, is expended in diefovmstlonof flieciaehen. 

The yolk, ver}' little altered or diminished, is wrapped up 
in the abdomen of the young bird, when tt quits the sheMi 
nod serves for its nourishment, till ithsve lenrnt 16 )Mdk im 
own food. This perfectly resembles the first nutrition of 
a plant* In the plant, as well as in the animals the struc- 
ture has ereiy character of contrivance bdoiigingts it: III 
both it brealn the transidon from preparecl to unprepared 
aliment ; in both it is prospective and compensator}*. In 
animals which suck, this intermediate nourishment is sup* 
plied by a different source* 

In all subjects the most common observations are d* 
best, when it is their truth and strength i^iich have mads 
diem common* There are, of this sort, twQ concenftq^ 
]dant8, which it falls witldn our phm to nodce. TIfe Jlf99 
relates to, what has already been touched upon, their ger- 
mmadont When a gnun of com is cast into the groundi 
diis IS the change which takes place. From one end of 
the grain issues a green sprout ; from the other, a number 
of white fibrous threads* How can this be explained^ 
YHay not sprouts firom bodi ends i Wbynot iibrotts AreiA 
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from both ends ? To what is the difference to be referred, 
hmt to dtiign ; to the different ussa whkh the {NUts are 
thafcaftg to aerye : uMswhichdiaoiiver iheaiadhres m tho 
sequel of the ppooest f The sprout, or jdumule, straggles 
jjaio the air ; and becomes the plant, of which, from tha 
tety H ffntn^*^ thft rvdiaients : the iibrea shoot mio the 
cttf^; and, tlieMhy^ both fix the pknt to the ground, and 

collect nourishment Ironi the soil for its suppuru Kow, 
what is not a little JcmarkahJe» the parts issuing from the 
aeed tidte dieir sw^ectm drnGtbrn, into whatever post* 
tion the seed Hielf fasfipeiu to be cast* If the seed be 
thrown into the wrongest possible position, that is, if the . 
tmii point m the gcouad the leveiao of what they au^^ ' 
to dd, every thing, nevertheless, goes on ri^t* The 

sprout, after being pushed clown a little way, makes a beiul 
and tarns upwards; the hhres,on Uie contrary, after shoot« 
lag at fint vpwarde, tam down. Qf this cxtraordmavf 
vegetable £ict, an account has lately been attempted to be 
given. ^ The plumule, it is said, is stimulated by the air 
krto actioQi tfid eiongatea itaelf when it is thus most exett« , 
•d t die radicle is atinralated by mnHure^ and elongates 
itself when it is thus most excited. W hence one of these 
|;iows upward in quest of its adapted ol:gect, and the other 
downward."* Were tlua account better verified by expe* 
riment than it is, it only shifts the contiivance. It does 
not disprove the contfivance ; it only removes it a little 
^rther beck* WIks to use our author's own language, 
^mdapitd the obfects Who gave sndi a quality to diese 
connate parts, as to be susceptible of different stimula- 
tioiy" as to be excited" each only by its oim dementt 
and precisely by dut, which the success of the vegetation 
requires I I say, " which the success of the vegetation re- 

• Darwin*s Phytolo^ia, p, 144. 
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' quires fdr, the toil of the husbandman would have been 
in vain ; his laborious and expensive preparation of the 
ground in vmn ; if the ev«nt miMly afiter dU« riqifd vfotk 
the postttQu in whtdi the acattmd seed was aown. MoC 

IHic sceti <nU ui :i hundred would in a right direction. 

Our secoikd observation is upon a general property oi 
climbiiig plants, wliififa k itrietlf mcdiawoL la thne 
plants, from each knot or joint, or^ as botanists call it, axO« 
la of the plant, issue, dose to each other, two shoots ; one, 
bearing the flofwor md fruit t the odKr, dmwn out ^ 
to a wire, a kmg, mp e ilag^ epM tandrilf dbat twiili 
itself round any thing which lies within its reach. Consi- 
dering, that in this class two pufposes are to be provided 
fisr (and togyllwr), Ihictiiefliioii and anqipcvc, iktt ISruiiags 
of die plant, and the sustentation of its aCaDc, what means 
could be used more effectual, or, as I have said, more me- 

oar crar 

Why, or how, witlioiit m vieir to tlds double purpose, do 

two bhr;()t^, ui such different and api)rop 11 :ite forms, spring 
from the fiame joint, from contiguous points oi the same 
•talk I It never happens thus in robust plants, or m. tR«ea* 
** We see not (says Ray) so much as one tree, or shrub, 
or herb, that hath a firm and strong stem, and that is able 
to mount up and stand akme w i tit ont assistance, fiimmkei 
v/kh theie iemhikm^ Make only so simple a ompariaan 

as that between u pt;a and a l>can. Wli\- docs tlie pea put 
forth tendrils, the bean not ; but becaubc the stalk of the 
pea cannot support iiulf , the stalk of the bean ctt f We 
may add ako, as a eircnmstsnoe not to be o^fiookedl^ 
that in the pea>tril>e, these clasps do not make their appear- 
ance till they are wanted ; the plant has grown to a 
height to stand in need of supports 

This word suppoi i ' buggt is to us u reflection upon 
a property of grasses, of com, and canes. The hoUoW 
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Stems of these classes of plants are set, at certain intervals, 
with jointi* These jomts we not found in the trunks of 
trees, or iA iStie sotid stalks of plimits* There may be other 
iMes of these joints ; but the fact is, and it appears to be, 
at least, one purpose designed by them, that they corroba^ 
rate the stem $ which, by its length and hollowness, would 
otherwise be too liable to break or bend* 

Grasses are Nature's care. With these she clothes the 
earth 9 widi these she sustains its inhabitants* Cattle feed 
npoa their leaves; birds upon their smaller seeds; men 
upon the larger : for, few readers need be told that the 
plants, which produce our bread-corn, belong to tliis class. 
In those tribes, which are more generally considered as 
grasses, their extraordinary means and powers of preserva- 
tion and increase, their hardiness, their almost unconquer* 
able dispoution to spread, their faculties of reviviscence, 
coincide with )he intention of nature conceniing them. 
They thrive under a treatment by which other pluiUb arc 
destroyed. The more their leaves are consumed, the more 
their roots increase. The more they are trampled upon, 
the thicker they grow. Many of the seemingly dry and 
dead leaves of grasses revive, and renew their verdure, in 
the spring* In lofty mountains, where the summer heats 
are not sufficient to ripen the seeds, grasses abound, which 
are viviparous, and consequendy able to propagate them* 
selves without seed. It is an observation likewise which 
has often been made, that herbivorous animals attach them- 
selves to the leaves of grasses ; and^ if at liberty in their 
pastures to range and clioose, leave untouched the straws 
which support the flowers.* 

The general properties of vegetable nature, or properties 
•ommon to large portions of that kingdom, are almost all 

* Withering Hot Arr. voLi. p. 98. sd. 9d. 
Vol.. I. 32 
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which tlie compass of our argument aHofWS to bm^ for- 
ward* it is impossible to loilow plants into their sevezml 
species. We may be ■limwcd, hwcyer^tosingk ogt d— e 
or four c£ these specieB as wnrtliy of a partKular nol&ce, 

either by some singular mechanism, or by some pec^iliar 

provision, or by both. 

I. In Dr. DarwiD's Botmick Gaidoi, (L 395, nol£») m 
the foUowing account of the valHmtr 'ui^ as it has ham ob- 
8cr\ td in the river BUiune. " They have roots at the bot- 
tom of the Rhone. The flowers of th« ftmak piaai float 
an the surfiice of the water, and aie fiimialieil witk an dbt- 
tici^ spiral stalky which extends or contracts as the water 
rises or falls : this rise or £aU, from the torrents whkii 
flow into the river, oftea amomitii^ to maay feet in a iow 
hours. The flowers of the mak plant are produced uadkr 

water; and, as soon as the fecundating farina is mature^ 
they separate themselves from the pUnt; rise to the sur* 
face; and are waited by the air, or Wme by th(S oimMi 
to the female flowers*'' Our atsenticm in this nancatsve will 
be directed to two particulars ; first, to the ipechanigni, the 
elastick, spiral staUk," which lengthfin* or oomtncti itadf 
according as the water lises or fttts ; sfioondly, to die fn^ 

vision which is made for bringing the male flower, which is 
produced wi<kr watfir, to the female ^wcr which &Qat» 
upon the surface. 

II. My second example I take finom W t t k t ring^ Afv 
rangcment, vol. ii. p. 209. ed, 3. The cuscuia europm 
is a parasitical plant. The «m4 opens, and puts Amh a 
littie tfiiral M^, which does mot seek the euA. to lake 
root : but climbs in a spiral direction, from right to left, up 
other plants, from which, by means of vessels, it draws iti 
nourishmeau" The littk spiral body" psocecding fiw 
the seed is to be compared with die fibres which seeds send 
out in ordinary cases ; and the compansofi-ougfal to regard 
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both the f onii of the threads and the direction. They arc 
atruglit ; this is spiral. They shoot downwards i this 
pouttB ifpwBnla« In tbe rule, and in the ezoepdan, we 
equally pereeiTe design* 

III. A better known parasitical plant is the evergreen 
iimh^ called the miSMclt^e What we have to renark m it 
is, a singular kistance of tompen9aHmu, No art hath yet 
made these plants take root iu the earth. Here therefore 
might seem to be a mortal defect in their constitution. 
Lat ua examine how this defcct is made up to them. The 
seeds are endued widi an ndhenve quriity so tenadons, 
that, it they be rubbed upon the smooth Ijark of almost any 
tree, they will stick to it. And then what follows I Roou • 
sfi^nging firom theae seeds, insinnatft their fibres into the 
Woody substance of the tree ; and the event is that a 
misseltoe plant is produced the next winter.* Oi no other 
plant do the toots refuse lo ahoot in the ground ^ of no 
other plant do the seeds possess dits adliesive, generative 
quality, when applied to the bark of trees. 

IV* Another inatance of the compenMory S3rstem is in 
the autumnal crooUs or meadow safliiDn, C chMcum autmm^ 
ruUe* ) I have pitied this poor plant a thousand times. 
Its blossom rises out of the groimd in the most forlorn 
condition poattUe ; without h ^hesods a fenee, a cal3rx, or 
even a leaf to proleeC it i tod th#^ riot in die spring, not 
to be visited b\ svitnmer suns, hut under ail the disadvan- 
ta§pes of the decliniug year. When we come however to 
look more clostly imd the atnicture of thife plant, we find 
that, instead of its beinj^ ncr;lcctei], nature has j^onc out of 
her course to provide for its security, and to make up to it 
for .all its deiecla. The seed^venel, which in other plants 
is aitnaiad withm the cup of th^ flower, or just beneath it, 

* WlthflTlBg^ not Air. voL i p. S03» ed. 2. 
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in thb plant lies barird ten or twelve indies mdnr gnNUMl 

within the bulbous root. The tube of the flower, whkh is 
seldom more than a few tenths of an inch long, in this plant 
extends down to the root* The stiles in all cases reach tiie 
seed-vessel $ but it is in this, bf an* elongation unknown to 
any other plant. All these singularities contribute to one 
end. ** As this plant blossoms late in the year, and, proba- 
bly, would not have tine to ri|ien its seeds before the ac- 
cess of winter, which would destroy tiiem, Providence has 
contrived its stnictore such, that this important office mi^be 
pcriormed at a depth in tlie earth out of renrh of the usual 
effects offrost**^"^ That is to say, in the autumn nothing is 
done above ground but the business of impi«gnation; which 
is an afiiur between the antliene and die stigmata, and is 
probably soon over. The maturation of the impregnated 
seed, which iu otlier plants proceeds within a capsule, ex- 
posed togedier with the rest of the flower to the open air, is 
here carried on, and during the whole winter, widiin tiie 
heart, as we may sav, of the earth, that is, " out of the reach of 
the usual effects of frost.'^ But then a new difficulty pre- 
sents itself. Seeds, though perfected, are Imown not to vege- 
tate at thb depth in the eardi* Our seeds therefore, diough 
so salely lodged, would, after all, be lost to the purpose for 
which all seeds are intended. Lest this should be the 
case, a second admirable provision is madeto raise them 
above the surflEice when they are perfected, and to sow them 
at a proper distance viz. the germ grows up in the 
apringj upon a fruit-stalk, accompanied with leaves. The 
seeds now, in common with those of otlier plants, have the 
benefit of die summer, and are sown upon the sur&oe» 
The order of vegetation externally is diis :<^The plant ]»o« 
duces its flowers in September ; its leaves and fruits in die 
spring following. , 

* Withering^ abi supra, p. 960. 
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V. I gave the account of the diona muscipu/a, an extra- 
unfoiaiy Amehcan plant, as some late^ authors have related 
It ; but whether we be yet enough acqiuunted widi the 
plant to bring every part of this account to the test of re- 
peated and familiar observsuion, I ani unable to say* Its 
leaves are jomtcd, and furnished with two rows <^ strong 
priddea i dieir surfiices eovered with a number of minute 
glands, which secrete a sweet liquor, that aUures the ap- 
jMToach of flies* When these parts are touched by the legs 
of flies, the two lobes of the leaf instantly spring up, the 
rows of prickles lock themselves fast together, and squeeze 
the unwary animal to death.'^^ Here, under anew model, 
we recognize the ancient plan of nature ; viz. the relation 
of parts and provisions to one another, to a commen office, 
and to the utility of the organized body to which they 
belong* The attracting syrup, the rows of strong prickles, 
their position so as to interloek, the joints of the leaves ; 
and, what is more than the rest, that singuhir irritability of 
their surfaces, by which they close at a touch ; all bear a 
contributory part in producing an effect, connected either 
with the defence, or wiik the nutrition of the plant* 



CHAPTER XXI* 

THE ELEMENTS. 

^^REK we come to the elements, we take leave of our 

mechanic ks ; because wc come to those thin|c:«?, of the organ- 
ization of which, if they be organized, wc are confessedly 
ignorant* JThis ignorance is implied by their name* To 
any &e truth, our investigations are stopped long^before we 

* Smellie*! Phil, of Kat. Hist yoL p. 5. 
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MSiTe afe this pomu Bsl then His CarMrcomfiMrC Id tied, 
that a kn o w fed g e of the constitution of the elentents ia Mt 
necessary for us. For instance, as Addison lias well ob- 
acrved, we knoiw water aafficieDttyf when we kiMw how 
to boil, hiow to freexe, how to mipontc, how to mttke it 
freak, how to make it run or spout out, in what quantitjr 
and direction we please, without knowing w liat water is." 
The observation of this excellent writer has more propriety 
in it now, than it had at the tiM it was made : for the 
eotistttiition, and the constituent parts of waler, appear in 
i^rjiue measure to have been lately discovered ; yet it does 
not, 1 think, appear, that we can fiaake any better or greater 
use of water smce the discovery, than we did before it. 

We can never think of the elements, without reieetmg 
upon tliL number of distinct uses which are consolidated 
in the same substance. The air supplies the lungs, sup- 
ports fire, conveys sound, reflects light, diAaaes smdls^ 
gives rain, wafts ships, bears up birds* 'jBl t« wmtm t 
water^ besides maintaining its own inhabitants, is the 
universal nourisher of plants, and tlurough them of ter- 
restrial animals ; is the basis of their juices and lluida : 
dilutee dieir food, quenches dietr thirst, floats their bur- 
thens. Fire warms, dissolves, enlightens ; is the great 
promoter of vegetation and life, if not necessary to the 
support of both. 

We might enlarge, to almost any lengdi we pleased, 
upon each of these uses ; but it appears to me almost 
sufficient to state them. The few remarks, which I judge 
it necessary to add, are as follow : 

L Aim, is essentially different from ear& There ap- 
pears to be no necessity for an atmosphere's investing 
our globe ; yet it does invest it ; and we see how 
many, how various, and how important are the purposes 
which it answers to every order of aniniated,not to say 
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of organized, beings, wluch are ftlaced upon l9ie terres- 
trial Mil face. I think that cvci y one of these uses will 
tue uQjckrstoocl upon the first mention of them, except 
it be that of rejectrnff %ht, whftcb may be ezpluned thos. 
If I had the power of aeehig only by means of rays commg 
directly from the sun, whenever I turned my back upon 
the luimnary, I should hnd myself in darkness* If I had 
the power of seeing by reflected light, yet by means only 
of light reflected horn solid masses, these masses would 
shine, indeed, iind giisten, but il would be in the dark. 
The hwisphere, the sky, the world, could only be iilump- 
nitiedt as it as iUuminatedy by the light of the sun being 
firom idl sides, and in every direction, reflected to the eye, 
by partitleb, as numerouii, as tliickly scattered, and as 

widely diffuse^ as are those of tlie air. 

Another general quality of the atmosphere is, the power 
of evaporating fluids* The Mj^ustment of this quality to 
our use is seen in its action upon the sea. In die sea, wa- 
ter and salt are mixed together most inuautely ; yet the , 
atmoq^hcee raises the water, and leaves the salt. Pure 
sod fresh as drops of rain dftBcend,they are collected from 
brine, li evaporation be solution, (which seems to be 
probable,) then the air dissolves the water, and not the 
aalt. Upon wihatever it be £(Hwded, the distinction is cri- 
tidd ; so much so, that, when we attempt to iaaitace the * 
process by art, we must regulate our distillation with great 
care and nicety, or, together with the water, we get the bit- 
jtamess, or, at least, the distasteluhieas of the marine sub- 
atance: and, after all, it is owmg to this .original elective 
power in the air, that we can effect the separation which 
we wish, by any art or means whatever. 

By evaporation water is carried up into the air ; by the 
converse of evaporaiiMB it falls down upon ^ earth. And 
how does it faU ? Not by the clouds being all at once re- 
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converted into water, and descending like a alicet; not al - 

rushing down in columns irom a spout ; but in moderate 
drops, as from a colander. Our watering-pots are made 
to imitate showers of raiiu Yet, ^ priori, I ^should have 
thought either of the two former mediods more lilwly to 
have taken place than the last. 

By respiration, ilame, putrefaction, air is rendered unfit 
for the support of animal life* By the constant openttoft 
of diese corrupting principles, the whole atmosphere, if 
there were no restoring cai!ses, would come at length to 
be deprived of its necessary de^ee of purity. Some of 
these causes seem to have bee^ discovered, and their eft* 
Cacy ascertained by experiment. And* so ftr as die dis- 
cover}- has proceeded, it opens to us a ijcautiful and a 
wonderful economy. Vegetation proves to be one of them. 
A sprig of mint, corked up with a small portion of foul 
. air placed in the light, renders it again capable of support- 
ing life or flame, iicie ihcrL torc is a constant circulation 
of bene tits maintained between the two great provinces oi 
organized nature. The plant purifies what tiie annnai 
had poisoned : in return, die contaminated air is mane 
than ordinarily nutritious to the plant. Agitation with 
water turns out to be another of these restoratives. The 
foulest air, shaken in a botde with water for a anfficirnt 
length of time, recovers a great degiree of its puri^« 
Here then again, allowing for the scale upon which nature 
work^, we see the salutary effects of stornis and tempests* 
The yes^ waves, which confound the heaven and the seat 
are doingthe very thing which was done in the botUe* N<^ 
thing can be of greater importance to the living crentioD, 
than the salubrity of their atmosphere. It ought to recon- 
cile us therefore to these agitations of the elemeatSf of 
which we somedmes deplore the ccoacqoeiimy to know. 
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tKai they tend powerfully to restore to the air that purity, 
wliich so maay causes are constantly impairing. 

II. la WATBRy what ought not a Ittde to be admired^ 
are those negative qualities which constitute its poritf/m 
Had it been viiKius, or oleaginous, or iiticl ; liad the .sea 
been filled, or the rivers flowed, with wind or milk; fish, 
constituted as they are, must have died ; plants, const!'* 
tuted as they are^ would have withered ; the lives of ani- 
mals, which feed upon plants, must have perished,. Its 
very insipidity^ which is one ol those negative qualities, 
renders it the best of all menstrua. Having no taste of its 
own, it becomes Ae sincere vehicle of every other. Had 
there been a taste in water, be it what it mi^ht, it would 
have infected every thing we ate or drank, with an impor- 
tunate repetition of the same flavour. 

Anocher thmg In this element, not less to be admbed, is 
the constant rvnnd which it travels % and by which, wi^* 
out suffering either adulteration or waste, it is continually 
offering itself to the wants of the habitable globe. From 
liie sea are exhaled those vapours which form the clouds. 
These clouds descend in showers, which, penetrating into 
the crr\ ices of the hills, supply springs. Which springs 
flow in little streams into the valleys ; and, there uniting^ 
become rivers. Which rivers, in return, feed the ocean. 
So there is an incessant circulation of the same fltud ; and 
not one drop probably more or less now, than there was at 
the creation. A particle of water takes its departure from 
surface of the se% m order to fulfil certain important 
ofices tu the earth x and having executed die service which 
was assigned to it, returns to the bosom which it left. 

Some have thought, that we have too mudi water upon 
the globe ; dke tea occupying above dvee quarters of its 
whole surfaee* But the expanse of ocean, immense as it is, 
may be no more tlian sufficient to fertilize the earth. Or, 

Vol.. I. 33 
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in U pLiidently of this reason, I know not why the sea oii? 
mot liave as good a right to itft place as the iand. It may 
proportioDably support ai maay uhabiuails ; aunisierlD 
as large afi aggregate of enjoyaaent^ The land oa^ albidi 
a habitable surface ; tlie sea is habitable to a great depth. 

ILL 0£ JIBE, we have aaid that it Ossoha. The miff 
idea probably which this tem raised ia the reader's nki 
was, that of fire melting metals, resins, and some other 
substances, iiuxing ores, running glass, and assisting us ia 
many of our operattons, dqrmical or culinary. Now tiiae 
are only uses of an occasional kind, and give us a ¥ery 
imperfect notion of what fire does for us. The grand im- 
portance of this dissolving power^ the great ofice iodnd 
of fire in the economy of nature, ia keeping dungs ki 
suite of solution, that is to sa\ , in a state of fluidity* 
Were it not for tlie presence of heat, or of a certain d^ 
gree of it, all fluids would be iirozen. Tho. ocean ittdf 
would be a quarry of ice : unsvevtal nature stiff laA 
dead^ 

We see therefore^ that tlie elements bear, not onlf a 
strict relation to the constitution of organised bodifis^ba^ 

a relation to each other. Water could not perform itsrf- 
hce to the earth without air ; nor exist,, as water, witiiout 
fire* 

IV, Of LIGHT, (whether we regard it as of die ttKf 
substance with fire, or as a different substance,) it is al^^' 
gether superfluous to expatiate upon the use. No man 
disputes it. The observations, thereibre, whidi I ^ 

offer, respect that little which we seem to Itnow of its cflf 
stitutioA* 

Light travels from ihe sun at the rate of twelve miffi^w 

of nul' s in a minute. Urged by such a velocity, Willi *^ 
force must its particles drive against, i will not say the 
eye, the tenderest of animal substiftices, but cvciy 
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Stance, animate or inanimate, which stands in its way ? It 
might seem to be a force sufficieiit to shatter to atoms the 
hardest bodies* 

How then is this ciTect, the consequence ot siirli procll- 
Ijious velocity, guarded against.^ By a proportionable 772 
ntttenc99 of the particles of which light is composed. It 
is impossible for ^e human mind to imagine to itself any 
thing so small as a particle of light. But this extreme 
exility, though difiicult to conceive, it is easy to prove. 
A drop of tallow, expended in the wick of a farming can- 
dle, shall send forth rays sufficient to fill a hemisphere of a 
mile diameter^ and to fill it so full of these rays, that an 
aperture not lai ger than the pupil of an eye, wherever it be 
placed within the hemisphere, shall be sure to receive 
some of them* What floods of light are continually pour- 
ed jrom the sun, we camot estimate but the immensit}- of 
the sphere which is filled with its particles, even if it reach- 
ed no further than the orbit of tlie earth, we can in some 
sort compute : and we have reason to believe, that, 
lliroughout this whole region, the pardcles of light lie, in 
latitude at least, near to one another. The s])issitudc of 
the sun^s rays at the earth is such, that the number 
which falls upon a burning g^ass of an inch diameter, is 
sufficient, when concentrated, to set wood on fire* 

The tenuity and the velocity of particles of light, as as- 
certained by separate observations, may be said to be pro- 
portioned to each other: both surpassing our utmost 
stretch of compn^ension ; 1)ut proportioned. And it is 
this proportion alone, which converts a tremendous element 
into a welcome visitor. 

It has been observed to me by a learned iriend, as having 
often struck his mind, tiiat, if light had been made by a 
common artist, it would have been of one uniform colour : 
whereas, by its present composition, we have that variety- 
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of colours, which is d sodb infinite use to ns lor the di»- 

tinguishing of objects ; which adds so much to ihc bcauiy 
of the earthy and augments the stock of our innocent pfea- 
sores* 

With which may be joined another reflection, viz. that, 

considering lip^ht us conipoundod of rays of seven different 
colours, (of which there can be no doubt, because it can 
be resolved into these rays by simply passing it tiirough a 
prism,) the constituent parts must be well mixed and 

blended lot^cchcr, to produce a fluid, su clear and colour- 
less, as a beam of light is, when received from the sun* 



CHAPTER XXIL 

ASTRONOMY.* 

JVIt opinion of astronomy has always been, that it is mt 
die best medium through which to prove the agency of an 

intelligent Creator; but that, this buing proved, it shews, 
beyond all other sciences, the magnificence oi his operations* 
The mind which is once convinced, it raises to sublimer 
views of the Deity, than any other subject afibrds ; but is 
not so well adapted, as sonic other subjects are, to the pur- 
pose of argument. We are destitute of the means of ex- 
anuning the constitution of the heavenly bodies. The 
veiy simplicity of their appearance is against them. We 
see nothing, but bright points, luminous circles, or the 
phases of spheres reflecting the light which falls upon 
them. Now we deduce design from relation, aptitude,. 

* For the trticles in this chi^ter marked with an asterisk, I am ip* 
debted to some obliging- commumcationst received (througli the hands 
of the Lord Bishop ofElphin) fWnn the Rev. J. BriaUey, M. A. indiew^ * 
Frofinaor of Astronomy in the INirenilf,of DaMhi. 
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and correspondence of parts. Some degree therefore of 
cwnpkxihf U Deceasary to render a subject tit for this spe- 
cies of srgamcnL But the heavenly bodies do not, ex« 
ccpt perfiaps in the Instance of Satum^s ring, present them- 
selves to our observation as compounded of parth at all. 
This, which may be' a perfection in them, is a disadvan« 
tage to us, as enquirers after their nature. They do not 
come within our meehanicks. 

And what we say of their forms, is true of their mo- 
Hemm Their motions are carried on without any sensible 
intermediate apparatus ; whereby we are cut off from one 
principal ground of argumentation and analogy. We have 
nothing wherewith to compare them ; no invention, no dis- 
covery, no operation or re^purcc of art, which, in this res- 
pect, resemUes them. Even those things which are made 
to imitate and represent them, sueh as orreries, planetaria, 
celestial globes, &c. bear jio affinity to them, in the cause 
and principle by which their motions arc actuated. I can 
assign Ibr this difference a reason of utility, viz. a reason 
why, though the action of terrestrial bodies upon each 
other be, in almost all cases, througli the intervention of 
solid or iiuid substances, yet central attraction does not 
operate in thi^mamier. It was'necessary that the inter* 
vak between liie phmetary orbs should be devoid of any 
inert matter either fluid or solid, because such an interven- 
ing substance would, by its resistance, destroy those very 
motions, which attraction is employed to preserve. This 
may be a final cause of the difference ; but still the differ^ 
ence destroys the analog5% 

Our ignorance, moreover, of the sensitive natures, by 
which other phuiets are inhabited, necessarily keeps from 
us the knowledge of numberless utilities, relauons, and 
ai^bsernettcies, w^ch we perceive upon our own globe* 
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After all, the real subject of admiration is, that we im- 
dentand so much of astronomy as wc do. That an animal 
confined to the surface of one of the planets ; bearing n 
less proportion to it, than the smaUestmiacroscopick insect 
does to the phmt it lives upon ; tliat this litde, busy, in- 
quisitive creature, by the use of senses which were given 
to it for its domestick necessities, and by means of the as- 
sistance of those senses which it has had the arttoprocoK, 
should have been enabled to obsen*e the whole system of 
worlds to which its own belongs ; the diangcs of place of 
the immense globes which compose it ; and with sudi ac- 
curacy, as to mark out, beforehand, the situation in the 
heavens in which they will be found at any future point of 
time ; and that these bodies, after sailing through regions 
of void and trackless space, should arrive at the place 
where they were expected, not within a minute, but within 
a few seconds of a minute, of the time prefixed and pre- 
dicted : all this is wonderful, whether we refer our admi- 
ration to the constancy of the heavenly motions themselves, 
or to the perspicacity and precision widi which they have 
been noticed by mankiiuL Nor is thb the whole, iwr in* 
deed the chief part, ot what astronomy teaches. By. 
bringing reason to bear upon observation^ (tjie acutest rea* 
sotting upon the exactest observation,} the asttoocmier has 
been able, out of the ^ m3rsdck dance,'* and the confusion 
(fur such it is) under which the motions of the heavenly 
bodies present themselves to the eye of a mere gazer upon 
the skies, to elicit their order and their real paths* 

Our knowledge therefore of astronomy is admirable, 
though imperfect ; and, amidst the confessed desiderata 
and desidcranda, which impede our investigation of the 
wisdom of the Deity, in these the grandest of his works, 
there are to be found, in the phenomena, ascertmned cnr«> 
cumstances and laws, sufficient to indicate an intellectual 



agency in three of its principal operations, viz* in choosing, 
in cktenniningf in regulating $ in choo»mg^ out of a bound- 
kfls variety of sttppo«itioiis which were equally possible, 
that which is beneficial ; iu (ktermtntng^ what, left to itself, 
had a thousand chances against conveniency, for one in its 
favor ; in rtgukoing subjectSt as to quantity and degree, 
which, by their nature, were unlimtted with respect to 
either. It will be our business to offer, under each of 
these heads, a few instanoes, such as best admit of a popu- 
lar exfjlication* 

I. Amongst proofs of choice, one is, fixing the source 
of light and heat in the centre of die system. The sun is 
ignited and luminous; the pUmets, which move round 
him, cold and daric* There seems to be no antecedent 
necessity for ^s order* The sun might have been an 
opaque mass : some one, or two, or more, or any, or ail, 
Ae planets, globes of fire. There is notlung in the nature 
of the heavenly bodies, which requires that tliosc which 
are stationary should be on Ere, that those which move 
dioukl be cMlx Ibr, in fact, comets are bodies on fire, 
or at least capable of the most intense heat, yet revolve 
round a centre : nor does this order obtain between the 
primary planets and their secondaries, which are all 
opaque. When we consider, dierefore, that the sun is 
one ; that tlie planets going round it are, at least, seven ; 
that it is indiifmnt to their nature which are luminous and 
which are opaque ; and also, in what order widi respect to 
each other, these two kinds of bodies are disposed ; we may 
judge of the improbability of the present arrangement 
taking place by chance. 

If, by way of accounting for the state in which we find 
the solar system, it be alleged, (and this is one amongst 
the guesses of those who reject an intelligent Creator,) that 
^ planets themselves are only cooled or cooling masses, 
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«nd were once, like fhit sim^ many thouaand times hotter 

than red-hot iron ; then it follows, that the sun also himself 
must be in his progress towards growing cold ; which 
putt an end to the possibility of his having existed^ as he is, 
from etiemity* This eoasequeace arises out of the hypo- 
thesis with still more certainty, if we make a part of it, what 
the philosophers who maintain it have usually taught, that 
tlie planets were originally masses of matter struck ofi^ 
in a state of fusion, from the body of the sun, by the per- 
cussion of a comet, or by a shock from some other cause, 
with which we are not acquainted : for, if these masses, 
partaking of the nature and substance of the sun's body, 
have in process of time lost their heat, that body itself, in 
time likewise, no matter in how much longer time, must 

lose its heat also ; and therefore be incapable of u.u eternal 
duration in the state in which we see it, either for the time 
to come, or the time past* 

The preference of the present to any other mode of dis- 
tributing luminous and opaque bodies, 1 take to be evident, 
i0 It requires more astronomy tlian I am able to lay before 
the reader, to shew, in its particulaxB, what would be the 
effect to the sjratem, of a dark body at the centre, and of 
one of the planets being luminous : but I think it manifest, 
without either plates or calculation, first, that, supposing 
the necessaiy proportion o£ magnitude between the central 
and the revolving bodies to be preserved, the ignited phmec 
would not be sufficient to illuminate and warm the rest d 
the system ; secondly, that its light and heat would be 
imparted to the other [toets, much more irregularly than 
light and heat are now received from the sun* 

(*) II. Another ^ng, in which a choice appears to be 
exercised, and in which, amongst the possibilities out of 
which the choice was to be made, the number of those 
which were wrong, bora an infinite proportion lo the mam* 
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call the axis of rotation. This matter I will encU as ourto 
^»pUin- The earthy it is wfiU iuiowii, is not m exa£t gLobe^ 

lihe o£ MtaliMi* of tfait duBMttra mmmi whicli such a 

w 

body may bu made to turn round, are as many :i*t can uc 
drawn through its ctatre to opjioaite. jpoiAte u|>Qa it& whole 

iii^ dbsrtcit dlineletv i* 4» tfiaft wUch pamm thtou^i die 

heart of the orange fr<»n the place where the stalk is insert- 
ed into it, and which is but one » or its longest diaoieters, 
fit ligbl nglM with tht ismm, which mist all tcsraMMito 
m die siai^ dtmmSexmge wUeh goes womd die thickest 
part oi the orange. Tliia shortest diameter is that upon 
which in fact the earth tums ; and it is^ as the reader &ecs, 
eriiatitoag^tp bc»>pPHminnt#ik: whama, had hhad 
AasMst^ had a casual impulscy had a etaoke or push at tan- 
dom, set theeardi a-spinning, the odds were infinite, but that 
they had sent it round upon a wrcji^g axis. And what irouki 
liave been the conaequeace I The difiarenee hetweaa a psr- 
aiMttlawaBdaQaAeraxia is thia: WhenaiqihaiKoidiii a 
state of rotatory motion gets upon a permanent axis, it 
keeps there ; it remains steady apA faithful to its position ; 
its poles pvaserira their direction witli respect to the plane 
and tQ lha ce«tM of ita orbU : hut» whilat it tama upoo an 

have seen, infinitely ejrcccda the nuiuber of tiic otliL-i/) it 
ie ahr^s liable to Ahift and vacillate from one axis to 
monimgt' with » awf n^nairmt^ chwige m the ipdybatiott of 
its poles. TharsiBrey if a plaaet <Niae seteff ttfrolving up- 
on any other thim its shortest, or one of its longest axes, 
the poiea on its surface would keep perpetually changing, 
a«d it imar would attain a pKiuMKBi axis of rotation; 
The nioift of .ihia wnjiwciiMpt andinatability would ba» that 
Vol. I. 34 
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tlie equatorial parte of llie earth nnght become tbe polar, 

or the polar the equatorial; to the utter destmcdon of 
plants and animals, which are not capable of interchanging 
liieir situations, but are respective^ adapted to their own* 
As to ourselves, instead of rejoicing in our temperate xone, 
and annually preparing for the moderate vicissitude, or 
rather the agreeable succession of seasons, which wc t \pe- 
riqpce and expect, we might come to be locked up in the 
ice and darkness of the arctick circle, with bodies neidier 
inured to its rigours, nor provided wtdi shelter or delienee 
ag iin^t them. Nor would it be much better, if the trepi- 
dation of our pole, taking an opposite course, should place 
us under the heats of a vertical sun* But if it would fare 
so ill with the human inhabitants, who can live under great* 
cr \ arieties of lautude tlian anv other animal, still more 
noxious would this translation of climate have proved to 
life in the rest of the creation j and, most perhiqis of all, in 
plants. The habitable earth, and its beautiful variety, 
mi^ht h-Aw hi en destroyed, by a simple mischance in the 
axis of rotation, • 

(*) ill. All this however pfoceeds upon a suppositkNi 
of the earth having been formed at first an oblate spheroid* 

There i.s another supposition ; and, perhaps, our limited in- 
formation will not enable us to decide between them* The 
seomd supposition is, that the earth, bdiig a mixed mass 
somewhat fluid, took, as it might do, its present Ibrm, by 
die joint acllon of the mutual gravitation of ils parts, and its 
rotatory motion. This, as we have said, is a point in the 
liistofy of the earth, which our observations are not sufi* 
dent (o determine* For a very small depth below die sur- 
fttce (but extremely small, less, perhaps, than an eight tliou- 
sandth part, compared with the depth of the centre) we 
find vestiges of ancient fluidity* But this fluidity must 
have gone down many hundred times further than we can 
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pmetrate, to enable the earth to take its present oblate 
Somi and, whedicr BOxy traces of this kmd exist to that 
depth, we an ignofant* Cflkiiladoiis were made a few ' 
years ago of the mean density of the earth, by comparing 
the force of its attraction with the force of attraction of 
rock of granhe, the bulk of whidi could be ascertained : 
and the upshot of the caleulation was, that the earth up« 
on an average, through its whole sphere, has twice the 
density ci gnuute, or about five times that of water. There^ 
lore k cannot be a boUow shell, as some have formerly sup- 
posed : nor can its internal parts he occupied by central 
fire, or by water. Tiie solid parts must greatly exceed the 
fluid fiarts; and the probability is, that it is a solid mass , 
throughout, composed of substances, more ponderous the 
deeper we go* Nevertheless, we may conceive the present 
lace of the earth to have originated from die revolution of 
a sphere, covered by a surface of a compound mixture ; 
the fluid and solid parts separating, as the surface becomes 
quiescent. Here dien comes in the mwkrating hand of 
the Creator. If the water had exceeded its present pro- 
portion, even by a trifling quantity compared with the 
whole globe, all the land would have been covered ; had 
there been much less than diere is, there would not have 
been enough to fertilise die continent. Had the exsicca^ 
tion been progressive, such as we may suppose to have been 
]aodnced by an evaporating heat, how came it to stop at 
the point at which we see it? Why did it not stop sooner t 
why at all ? The mandate of the Deity will account for this : 
nothmg else wilL 

iV. Of cxmtxifxtal yoiicbs. By virtue of the sun* 
plest law that can be imagined, viz. that a body continues 
m the state in which it is, whether of motion or rest ; and, 
if in modoa, goes on in the line in which it was proceeding, 
and witb the namt vdocity, unie99 Aere be some cause for 
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change ; hy virLui , I saA', of this law, itOCHnes to pass (what 
may appear to be a strange consequence) that caws aruc, 
in which attraclk»i« ioccmnlly dra.«a% a bodf toimlai 
centre, never brings, nor erer w91 bm^, tlie bod^ to 
centre, but keep it in etenial circulation round it. If it 
were potsiUe to fire off a cauMMi biJl with the vdoasf d 
five mikes m a. second, and the resielniGe of liie sir conii 
be ukcn away, the cannon ball would forever wheel round 
the earth, instead oi tailing down upon it* This is the 
principle which sustnins die heaveniy motioas* The Dci^r 
having appointed diia law to matter, than whiefa, as we bsit 
said before, no law could be more simple, has turned his 
a wonderf ui accotmt in eonatnictiiig planetaiy wyttaaa^ 
The- actuating cause ia ihese sjrslema, is an attncdai 

which varii's n^ciprocallv as die square of the distance : th< 
IS, at double the distance, has a quarter o£ the iot^i at 
half the distance, four tkaes the aCittagib ; and m «w 
Now, concemingthis law of variadon, we iiave three dni^ 
to observe } First, that attraction, for any thing wc kaow 
about it, was just as capahie of one kw of varialiosM<^ 
Mother: Secondly, that, out of an infinite number df^ 

sible laws, tliosc which •were udmissiblc for the purposcof 
support!] i;^ the heavenly motions lay within certain Darro^v 
iinucs: Thirdly, that of the admisaible laws, or those wiacb 
cone widik the Hmits prescribed, die kw diat artndtf 
prevails is the most bene£cial* So far as these proposi' 
tioBS can be made out, wc may be said, I thmk, to 
cMee and rr^mla^mf ohoioe, out of boundless ywn^i 
and regulation, of that which, by its ONvn nature, wts^* 
respect oi the property ri^gulated, f^^ifrrftut and inde^^^' 
I. First then, atlractiony fcr any duaur we know tkon^ 
it, was ori ginaUy mdifieicft to «U kwa of variatioa depea^ 
ing upon change of distance, i. e. just as susceptible of one 
law as of aaoOier. It might him been dm 8Hnsiit«l^<^ 
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tances ; it mi^t have increased as the distance increased ; 
or k migbi liave dimiowhed vvidi die increase ot tiie dis« 
UHioe, y«ft k tea thouflaad diiiwe&t proportioa» f ram thft 
present i it might have followed no staled law at all. If 
attraction be, wliai Cotes, with mauy other NewtomaiiSt 
thought k to be^ a prinordial properQr of matter, not 
depeadent upon, or tracwMe to, any other materud eause, 
then, by the veiy nature and deiinitiun of a primordial 
prapcity, It stood indifferent to all laws. If it be the 
agency of aomothingimmatanal, then also, for any thingwe 

know of it, it was indifferent to all law^. li lIic revolution 
oi bodies round a centre depend upon vortices, neither are 
tbeao Umited to ona law more than another* 

There is, I know, an account ghrea of attracdon, which 
should seem, in its very cause, to assign to it the law, 
which we find it to observe, and which, therefiara, makea 
tint law, a law, not of choice, but of necessity : and it is die 
account, which ascribes attraction to an emanutiGU from 
die attractiag body. It is probable, that the influence of 
attch an amanatlon will be proportioned \to the apisaitade 
of the rays, of which it is composed : which spissitude, 
supposing the rays to issue in right lines on all sides troui 
a pofau, will be vedpracaDy as the square of the distance* 
mie mathematlclui of dus solution we do not call in ques« 
tion : the question with us is, whether there be any suffi* 
cieat reason tor believing that attraction is produced by an 
emanatiim. For my part, I am totally at a loss to com** 
prekend, how particles streaming front a centre should 
draw a body towards it. The impulse, if impulse it be, is 
aU the other way. Nmrahall we find less difficulty in con^ 
ealviiig a eoafiux of pai^des, incessantly flowing to a cen- 
tre, and carrying down all bodies along with it, that centre 
also ttsdf being in a state of rapid motion dirough abao- 
hue apace $ for, by wlmt source is the stream fed, or what 
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becomes of the accumulation ? Add to which, that it 
seems to imply a coatrarieqr of piropeities, to suppoie a | 
etherial fluid to act^ bat not to remtf powerfol cnoog^ 
to cany down bodies widi great force towaids die centre^ 
yet, inconsistently with the nature of inert matter, power- 
less and perfecdy yielding with respect to die nuMhw 
which resuit from the projecdle impulse. By cakidsticBi 
drawn from ancient notices of eclipses of the moon, ve 
can prove, that, if such a fluid exist at all, its resiflcme 
has had no sensible eifect upon the moon's nodon for two 
thousand five hundred years. The truth is, that, except 
this one circumstance of the variation of the attracuog 
force at different distances agreeing with die vaiiatioD d 
the spissitude, there is no reason whatever to support the 
hypothesis oi 4ui emanation ; and, as it seems to me, almost 
insuperable reasons against it« 
II. (*) Our second proposition is, that, whilst die (M- 
^ siblc laws of variation were infinite, the admissible laws, or 
the laws compatible with the preservation of the system, lie 
within narrow limits. If the attracting force had nM 
according to any £reet law of the distance, let it haive bceD 
. what it would, great destruction and confusion would haW 
taken place. The direct simple proportion of the distance 
would, it is true, have produced an ellipse ; hut the perta^ 
ing forces would have acted with so much advantage, aitt> 
be continually changing tlie dimensions of the ellipse, in • 
manner inconsistent with our terrestrial cteatioa- For 
instance ; if the planet Saturn, ao large and so rsmotei liv^ 
attracted the earth, both in proportion to the quantity 
matter contained in it, which it does ; and also in anypro' 
portion to its distance, i*e. if it had putted the harder i» 
being the further off, (instead of the reverse of it,) it 
have dragged out of its course the globe which we inhdH 
it, and have perplexed its motions, to a degree iocoinpa^' 
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ble witli our sccui itf, our enjoyments, and probably our ex- 
latence* Of the inverse laws, if the centripetal force had 
dumged as the cube of the finance, or in anj higher pro- 
porttoiif that is, (for I speak to the unleamed,) if, at double 
the distance, the attractive force had been diminished to an 
eighth part, or to less than that, the consequence would 
hasve been, that the pbmets, if they once began to appttiach 
ihe sun, would hanre foUen into his body : if they once) 
though by ever so little, increased their distance from the 
centre, would forever have receded from it. The laws 
therefore of attraction, by which a system of revolving bod- 
ies could be upholden in their motions, lie within narrow 
limits, compared with die possible laws. I much under- 
rate the restriction, when I say, that in a scale of a mile 
they are confined to an inch. All direct ratios of the dis* 
tance are excluded, on account of danger from pettnibing 
forces ; all reciprocal ratios, except what lie beneath the 
cube of the distance, by the demonstrable consequence, that 
every the least change of distance would, under the open^ 
don^of such laws, have been fatal to the repose and order 
of th^ system. We do not know, that is, we seldom reflect, 
how interested we are in this matter. Small irregularities 
mi^ be endured ; but, changes witlun these limits being al- 
lowed for, die permanency of our ellipse is a question of 
life and death to our whole sensitive world. 

III. (*) That the subsisting law of attraction falls with- 
in the limits which utility required, when these limits bear 
ao small a pix^xirtion to die range of possibilides; upon 
which chance might equally have cast it, is not, with any 
appearance of reason, to be accounted for, by any other 
cause than a regulation proceeding from a designing mind. 
Bat our next ptopoantion carries the matter somewhat fur* 
ther. We say, in the third place, that, out of die different 
Jaws which lie within the limits of admissible laws, the best 
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M made choice of : Aat tfiere are advantages ki panic* 

ular law which cannot he demonstrated to helong to any 
oUier law ; and concerning some of whkb^ it can be duoun- 
aerated that they do not belong to any other* 

(*) 1. Whilst thk law prevails between each pattado of 
matter, the united Ltttr;iction of a sphere, composed of that 
matter, observes the same Li\\ . 1 his prQ{>er^ of the Inr 
is necessary, to ronder it applicable to a syslBaa eo^Niaed 
of spheres, but it is a pn^erty which bdongs to no other 
law of attraction that is admissible. The law of variation 
of the united attraction is in no other case the same as the 
law of attracdon of each patticlci one case eicepted, swl 
Aat is, of die attracdon varying direcdy as ^e distance ; 
the inconvenicncy of which law in odier respects we have 
already noticed. 

We may follow this regulation somewhat further, and 
still more strikingly perceive that it proceeded Irom a de* 
signing mind. A law hoth admissible nnd con^'eniL■^t 
was requisite. In what way is the law of the attracting 
^obes obtained i Astronomical observations and tsma* 
trial experiments shew that the attraction of the globes of 
the system is made up of the attraction nt their parts ; the 
attraction of each globe being compounded of the attrac* 
tions of its parts. Now'tiie admissible and conveniani 
law which exists oonld not be obtained in a system of 
bodies gravitatini:; by the united gravitation of iheir parts, 
unless each particle of matter were attracted by a force 
vazpng by one particular law, via* vaiying inversely as 
the square of die distance 9 for, if the action of the paittdes 
be according tu any other law whatever, the admissible 
and convenient law, which is adopted, could not be obtain- 
ed* Here then are clearly shewn regulation and design* 
A law both admissible and convenient wa^to he elrtatned t 
the mode chosen for obtaining that law was by making 
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eoch particle of natter act. After this choice was made, 
then iunher attention was to be given to each particle of 
natter, and one, and one onty particular knr of action to 
be assigned to k» No other law would hare answered 
' the purpose intended* 

(*) 2. AH systems must be liable to perturbattom^ 
And thereldre, to gdard against diese pcrturimtions, or 
rather to gnatd against their xnnning to destructiTe lengths, 
is perhaps the strongest evidence of care and foresight 
that can be given. Now v^^e are able to demonstrate of 
our law of attraction, what can be demonstrated of na 
other, and what qualifies the dangers whidi arise frona 
cross but unavoidable influences, that the action of die 
parts of our system apon one another will not cause per- 
manently increasing irregularities, but merely periodical 
or vibratory ones ; diat is, they will eome to a limit, and 
then go back again. This we can demonstrate only of a 
system, in which the follow in^ properties concur, viz. that 
the £orc£ shall be inversely as the square of the distance ; 
the masses of the revolving bodies small, compared with 
that of the body at the centre ; the <Mrbits not much in- 
clincd to one Linothcr ; and their eccentricity little. In 
such a system the grand points are secure. The mean 
distances and periodick times^ upon which depend our 
temperstnte, and the regularity of our year, are constant* 

The eccentricities, it is ti ue, will still varv, but so .slowlv, 
and to so small an extent, as to produce no inconveniency 
from fluctuation of temperature and season* The same as 
to the obliquity of the planes of die orbits* For instance, 
the inclination of the ecliptick to the equator will never 
change above two degi ees, (out of uinc^,) and that will 
reqiure many thousand years in performing* 

It has been rigbdy also remarked, diat, if the grsat 
planets, Jupiter and Saturn, had moved in lou ci bpheres, 

Vol. I. 35 * 
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their inflaeiicea would hove hut amchMR cfficctas to 
difltufbing die pltnetiiy Mwi ti on i dm tiwf now hawe* 

While thc v revolve at so great distances from the r^t^ 
they act almost equally on the Sun and on the inferiour 
planets, which has nearly the same canse^pieace as me 
acdn^ at $XL upon eldier* 

If it he said, thcit the planets might have been sent round 
the Sun in exact circles, in which case, no change of dis- 
tanee from die centre taking place, the lacw of vamtkm o€ 
the attracdng power would Inm never oonie in questicn t 
one h\w would have served as well as another ; an 
answer to the scheme may be drawn from the ooaside* 
radon of diese same peiturfaing feiccsb The system ve- 
tmning hi odicr respects its present ootMdluiiun^ though 
the planets had been at first sent round in exact circular 
orbits, they could not have kept them : and if the law of 
attraction had not been what it is, or, at least, if die pre- 
vMtlng taw had transgressed thetimits above assigned, 
every evayation would have been fatal : the planet once 
drawn, as drawn it necessarily must have been, out of its 
coarse, would have wandered in endkm etmir* 

{*) V* What we have seen in the law of die centripetal 
force, viz. a choice guided bv views of utility, and a 
choice of one law out of thousands which might equally 
have taken plaee, we see no less in the figurfoi the piane- 
tary oibics* It was not enough to fix the law of tlie cen- 

tripetal lurce, thouf^li by the wisest choice, ior, e\'en under 
diat law, it was still competent to the planets to have 
moved in paths possessing oo great a degme of e cieuti i* 
city, as, in dw course of every rcvohtdon, to be brooi^ht 
very near to the .sun, imd carried away to immense dis- 
tances from him. — The comets actually move in orbits 
of this sort ? and, liad the planets done so, instead of go- 
ing round in oxbits nearly circukir, the change from one 
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have destroyed every animal and plant upon its surface*— 
Now, the distance from the centre at which a planet sets 
off^ and the abaointo fane of attradkm at tliat distaaoc, 
bcittg fixed, the figcwe olbis orbit, its being a circle, or 
nearer to, or further off from, a circle, viz. a rounder or a 
longer oval, depends upon two things, the velocity with 
nHikh, and the direction in whieh, tiie planet is projected^ 
And dieae, inordcrto produce aright result, most be both 
brought within certain narrow limits. One, and only one, 
vdoci^, united witli one, and only one, direction, will pro* 
duoe ft pefiact eMe* And the velosi^ mast be near to 
due vdocitf , and die diiectaon also near to diis direction, 
to produce orbits, such as the planetary' orbits are, nearly 
circular ; that is, ciUpses witli small eccentricities. The 
vdo^ly and the diroettOA amt ^i;^ be right* If die velo* 
city be wrong, no direction will cure die errour ; if the 
direction be in any considerable degree oblique, no velo- 
cs^ will produce the orbit required. Take for example 
tbe adtmctton of graritjr at the siufaoa of the earth* The 
lerce of that aUraetiott being what it is, out of all the de^ 

grees of velocity, swiit and blow, with which a l)aU might 
be shot ofi^ none would answer the purpose of which we 
are apeaiking, but what waa nearly that of five miles in a 
second* If it were lees tiian that, the body would not 
get round at all, but would eume to the ground : il it w^tc 
in any considerable degree more than that, tlie body would 
tidce one of those eceentrick courses, those long eUipses, of 
which we lunre noticed tiie inconveniency* If the velootf 
reached the rate of seven miles in a second, or went be- 
yond that, the hall would fly off from the earth, and never 
he heard of aM»cs«— 4n like auuHier witii respect to the if- 
ree^oii $ cut of tiie innnMnUe angles in wldeh the baH 
might be sent off, I mean angles formed with a line drawn 
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to the centre, none would serve but what was neiiiyi 
right one ; out of the varkma cUrections in which the can* 
noa might be pointed, upwards snd downwimk, everj ok 
would fiui, but what was exae^ or nearly horiaonuL 

The same thing holds true oi the planets ; of our own 
aanongat the rest. We axe ^ded therefore to a&k«aiKl 
to urge the question. Why did die projectik vdodlj^ 

ai)d projectile direction of the cur tlx happen to be nciHr 

•those wiuch wouki retain it in a cireuiar form t Why m 
one of the mfimte mtaiber of veloeiaka, oneof dwiaiHle 

number of directions, wluch vould ha\ e made it appwaA 
much rearer to^ or recede much hirdier £rom, the sua* 
The planets going round, all in the snaw dixectiiMH 
all nearly in the same plane, afforded to Buffion a gis^^ 
for asserting, that they had all been shivered from the sun 
by the aame stroke of a conat, and by that sttoke ptajec^ 
edintothev present oibits. * Now, beside thm dus 
attribute to chance the fortunate concurrence ofvclocitf 
and dhrectkm which we have been here noticing, the hy* 
podieMSi as I apprehend, is jnamsssteBt with tke fhf*^ 
laws by which the heavenly motions are governed. 
planets were struck off from the surface of the sun, tbcf 
would return to 4he sut&oa of the sun agafaif Nor **^ 
^is difficulty be got rid of, by supposing, durt die 
violent blow, which shattered the sun's siurface, anil i^p^' 
rated large fragments from it» pushed the sun himself 
ofhk plaeei fertile consaqnence of this wooM be» thit 
the sun and system of shattered fragments would 
progressive motion, which, indeed, may possibly he the 
case with our system; butdien each fragment wouhlt 
cveiy revolutioii, return to the surfoceof thesanagv* 
The hypothesis is also contradicted by the vast dilfin*** 
which subsists between die dkam€$er$ of die phuieUiy orbits 
The distance of Saturn from the sun (to say 
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«f die Georgium sidus) is nearly five and twenty times 
that of MercQfy ; a ctispari^, wfaidi it aeems imposatliis 
to reconcile widi Bufibtt's scheme. Bodies stat<tiiif> finoai 
the same place, with whatever difference of direction or 
vdodty they aet ofF^ could not have been found at these 
dUfiereat dtittanoes from the centre, still retaining their 
nearly circular orbits. i l^cy must have Ijcen carried to 
their proper distances, be^re they were ptx^jected."^ 

To conclnde : In astrooomy, the great thing is to raise 
the imagination to the subject, and that oftentimes in op- 
position to the impression made upon the senses. An il* 
lasioO) £of esamplef must be gottsen over, ansmg from tiie 
diiitance at which we view the heavenly bodies, vic the 
apparent slowness of their motions. The moon shall take 
tome hours in getting half a yard from a star which it 
touched* A modon so. deliberate, we may think easily 

guided. But ',\'hat is the fact ? The moon, in fact, is, all 
this while, driving tiurough the heavens, at the rate of con- 
8iilenri>ly moR than two thousand miks in an hour; which 
is more than double of that, widi which a ball is shot off 
from the mouth of a cannon. Yet is this prodigious rapi- 
dity as much under government, as if the planet proceeded 
ever so dowly, or were conducted in its come inch fay 

• 

* " If we suppose the mstter of the system to he sccutnulatcd in the 
centre hy its grsvity^ no meehsnical principles^ with the ssslstsnce of 
thb power of gravitr, eoidd tepsrate the wt mass into aaeh parts as 
the son and planets ; and, sAer carrying them to their diffeicnt dis- 
tancesy project them in tbetf tmvtniX directions, preserving* still the 
equality of action and re-action, or the state of the centre of gravity of 
the system. Such an cxqiiisilc structure of lliiugs could only arise from 
the contrivance and powerful influcncos of an intcllipfcnt, free, and most 
potent ag^t. The same powers, thei-( f >re, which, at prcsciil, govern 
the material universe, and conduct its various motions, arc trrr/ different 
from those, which were necessary to have produced it from r.olhlng, or 
to have disposed it in the admirable form in w hich it now proceeds."— 
J^faclaurinU ^ccvtmf of ^fxtfton** Phii^. p. 407. cd. 3. 
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inch. It is also difficult. to bring the imagination to coc- 
ceiTe (what yet, to judge tolerably of the matxsi^ uisa^ 
ceuaxy to conmve) how Ime, if we nmy wa€mfnm^ik 
beavenly bodies are* Enormous globes, hM bf writm% 
confined by nothing, are turned into free and boundkss 
sptee, each to seek its eoone fay the virtue of an wnyUk 
ininciple ; but a principle, one, eomnoB, and «aaie« 
all ; and ascertainable* To preserve such bodies from b^ 
inglosty from running together In heaps^ lioin hiadcriig 
and distracting one another's motions, in a degtte ino» 
sistent with any continuing order ; h. c. to cause themw 
form planetary systems, systems that, when formed, can oc 
iiphdd, and, most espedallf , systems accomroodattd n 
llie organized and sensitive natures which the plmtsaa' 
tain, as we know to be the case, where alone we can knov 
what the case is, upon our eardi: all this requires saiBr 
telligent interposition, because it can be demonstrated ei» 
ceming it, that it requires an adjustment of force, distance, 
direcdon, and velocity, out of the reach oi chance to have 
produced ; an adjostment, in its view to vidlkyvm^^ 
that which we see in ten thousand sub jects of nature 
are nearer to us, but in power, and in the extent of sptf^ 
throu^ which that power is exerted, stnpendoua* 

But many of the heavenly bodies, as the sun sad fixc^ 
stars, are stationary. Their rest must be the effect of • 
absence or of an equilibrium of attractions* It prove* ^ 
so, that a projectile impiUse was originally given to somerf 
the heavenly bodies, and not to others. But further; ^ 
attraction act at all distances, there can be only one qu>^^' 
cent centre of gravity in the tmiveise : 

and aU bodies wlitf* 

ever must be approaching this centre, or revolving 
it. According to the first of these suppositions, if thf ds* 
ration of the world had been long enough to allow of ^ ^ 
|ta parts, aU the great bodicB of whtdi it is compoted, 
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have been gathered together in a heap round tins point. 
No duBSpeti howevcTi which have been obierved, aflford ua 
the tiaHcit reaaon for believmg that either the one 8upfK>- 

sition or the other is true : and then it will follow, that at- 
traction itaeli is controlled or suspended by a superiour^aF 
gant I that tbere is a power above the highest of the pow- 
ers of material nature ; a will which restrains atbd drcum- 
acribea the operations oi the most exten&lve«* 

CHAPTIlK XXIII. 

OF THE P£B80NALITY OF TU£ D£ITY. 

C!oMTEivANC£, if established, appears to me to prove ev- 
ery thing which we wish to prove. Amongst other things, 
it proves the personality of the Deity, as distinguished 
from what is sometimes called nature, sometimes called a 
principle : which terms, in the mouths of diose who use 
Aem philosophical]}', seem to be intended, to admit and to 
express an efficacy, but to exclude and to deny a personal 
agent. Now that which can contrive, wiiich can design, 
must be a person. These capacities constitute personality, 
for they imply consciousness and thought. They require 

* It must here however be stated, that many astronomers deny that 
any of the heavenly bodies are absolutely ttatkmaiy* Some of the bright* 
est of the fijLed Stan have certainly small motions ; and of the rest the 
distance is too grest» and the intervals of our observation too short, ta 
enable as to pronounce with certainty that they may not have the same. 
The SMiCloQS fat tlis ftxsd slats vklch bavs been obserwd, afe eonsidercd 
eisfaafasffipaf toeadief t>— »aeascoaiymndodeftheBifltionof oor 
systcait sad of motioos propar to eaeh star. By a comparison of these 
motionst a motion in oar ayttem ia supposed to be discovered. By con« 
tinuing this analogy to other« and to all systems, it is possible to suppose 
that attraction is unfimited, and thai the whole material universe is te^ 
TOlTioi^ roond some flasd pomit within iu cootaining spbcie of space. 
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that >vhich can perceive an emd or purpose ; as wdl a» ite* 

])0\vc'r oi i)i cn i(iing means, and of dirorling thum to their 
cad."^ They require a centre in which perceptions umte^ 
and from whkh volitioiis flow ; which is mind. The acts 
of a niind prove the existence of a mind s and in whatever 
a mind resides is u person. The scat of intellect is a per- 
son* We Kave no autiiority to Unut the properties of muui 
to any particular corporeal fonrn, or to any particular cir* 
cumscription of space* These properties suhsbt, in cfeat* 
t d aatui c, under a grcai variety of sensible iorins. Also 
evexy aiumated being has its semoriuniy diat is, a certain 
portion of space, within which perception and volition are 
exerted* This sphere may be enlarged to an indefaute 

extent ; mu) couipiLhcnd the universe ; and, bc'lng so ima- 
gined, may serv e to furnish us with as good a notion, as we 
are capable of fonning» of the immemky of the divine na- 
ture, i* e^ of a Beings infinite, as well in csaence, as in pow* 
er ; yet neverthele: s a pei.son. 

" No man hath seen God at aii} time." And this, I bc- 
lieve, makes the great diificulty. Now it is a difficult 
which chiefly arises from our not duly estimating the state 
ol our laciilties. The Deiu , it is true, is the object of none 
of our senses ; but reflect what limited capacities animal 
senses are« Many animab seem to have but one aense, or 
peihaps two at the most $ touch and tasle. Ought such an 
aniiiKtl to concUide a^';ainst the existence of odours, sounds, 
and colours I To another species is given the sense of smel- 
ling* This is an advance in the knowledge of the powers 
and properties of nature ; but, if this favoured aniasid 
should infer from its 8Uperiorit\' over the class last describ- 
ed, that it perceived every thing wliich was perceptible in 
nature, it is known to usj diough perhaps not suspected by 

• Priestley's Lcilcrs to a Philosophical I iibclicver, p. 153j cd. 2. 
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Uie ammal itself, that it proceeded upon a false and pre- 
smnptncus cMiiiiaie of its faculties* To another k added 
iht tense bfhearhig; wliicfa lets in adass of sensations en* 
tireiy uuconceivcd by the animal before spoken of j not 
only distinct, but remote hossttaxy which it h»d ever expe* 
lienced, and greatly superioitr to them^ Yet this last aiii<^ 
mal has no more ground for believing, that its senses com- 
prehend all things, and all properties of things, \vhich exist) 
than might have been claimed by the tribes of animals be-^ 
neadi it i Ibr we know, llmt 'it is still possible to possess 
another sense, that of sight, which shall disclose to the per« 
cipient a new woild* This fifth sense makes the aDiasai 
what ihe human antaud is $ but to infer, that possibility stops 

here ; that t itlu i- this fifth sense is tlic l^ist sense, or that the 
five .comprehend all existence, is just as imwarrantable a 
conclusion, as that wliich might have been made by any of 
the cfifKereiit species which possessed fewer, or even by that, 
if such there be, which possessed only one. The conclu- 
sion of the ane-sense animal^ and the condnskm of the five* 
sense animal, stand upon die same auiiiority* There may 

be more and other senses than those which we have« There 
may be senses suited to the perception of the powers, prop* 
crtieS) and substance of spirits* These may belong to high* 
er orders of rational agents ; for there is not the smallest 
reason for supposing that we are the highest, or that the 
scale of creation stops with us. 

The great energ-ies of nature are known to us only by 
their effects. The snhstances which produce tliem, are as 
much concealed from our senses as the Divine essence it- 
self. GnMaihtif dioug^ constandy present, diough con- 
atandy exerting its influence, though every where around 
Tis, near us, and within us ; though dift used throughout all 
space, and penetratmg die texture of all bodies with which 
we are ac q ua i n t e d , depends, if upon a fluid, upon a fluid 

VojL. L 96 
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wlikfa, though liinh niiwiMfwl ■ml iiiiiiiwiil iii l<iii| n iiiiin ^ 

is no object of sense to us ; if upon any oUier kind of sub- 
stance or action, upon a substance and mImxd from wliich 
we receive no dkttoguUhaUe aipmniciei I* k thai t» 
be wondered at, that it shouMit hi aeaM MMiti ha thr 
same with the Divine nature ? 

Of this however we are certaiii> that, whatever the DesQr 
be, Iieitherthaf0»om0,iioraaypmof ttwhkhmaae^an 
faehe. The umverBeitadfiamcvdyaooUeetiffonMet il» 
parts arc all which are real ; or which are thingv. Now 
inert matter is out of the questi(mi and organized substsm- 
cet include marks of ooocrivance* But whnn?cr iwiUidea 
marici of contrivance, whalew, in ha tonirimilon» tirtiii 
design, necessarily carries us to someth i ng beyond il s e i f , la 
a designer prior to, and out of, itself. No animal, for in- 
atanoe, can have contiived its own limba and aenteei en 
have been the andior to itself of the deei^ witk wUdh 
they were constructed* That supposition involves all ^e 
absurdly of self-creation, u e. of acting withciu^ eJUsUOf* 
Nothag can be God* wliieh ia oiderad by % wiiJtm mA a 
will, which i<iclf is void of: which ia indahtad for of 

its properties to contrivance ah extra* The fiot having that 
in his nature which reqiures thi? ciertion of another firioir 
heing, (which pnipangria aooMtiaiaB catted nifianffdnnqs 
and aomedmca aelf'^owp m h c ne ion,) afifsateina t» the Ih^ 
ity, as his essential distinction, and removes his nature from 
that of all things which we see. Which ransidgratioR con- 
miaa the an»wer to n qn e st ion ihnt hm Bomanamm }m m • J r 
cd, namely. Why, mca afimmhing <Hr other muet htm 
isted from eternity, may not the present universe be th»t 
something: The cond*ivance perceived iA,it»p^ves that 
to be impoasibkb Nothing comrivad tm% kl a ftri^i^ 
proper aeme^ be eicinal, fiommndk lha floMl^ 
b&ve existed before the contrivance^. 
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mark J of contrivance, w lire led for its 
•cause to an inteUigent author* And this transition of the 
wdfliMMMtiog b failtd upoa imybnn «iq»eriaicc« We 
•e« intdUgciic^ cqiistiBtfy eootniring, diatjSf we see intsU 
iigence ooHlMid^r prodncing effects, marked and distin- 
guished by certain properties ; not certain particular prop- 
•cctiMy bat by « kind and cksa ol properttea, Aoch as relar 
to ■& end) iriatioogf pattitOQiieMiothcrfaiidto acom- 
iBou purposcu We see, wberever w« are witnesses to the ac- 
tual formation of things, nothing except intelligence produc- 
iageifiBctoao mailed ODddiatiQguiahed. Fumiahed with this 
ea^erieKOiipemwifaeprodiictioiiaofiifttu^ We observe 
hAm aiao flnricedand ^atinguiahed in libe tame maimer. We 
wish to accoimt for their origin. Our experience suggests 
H couse perfect^ a dequat e to this account. No experience, 
oo jinfoce, or exampk can be oftied m faTOur of 
any oliier* Im diit caiwe therefore we ought to rest : in this 
cause the common sense of mankind has in fact rested, be- 
came it agicea widi that, which, in all cases, ia the fouada* 
tioB id fcoowledg^e, the tmdeviating omrae of tfarir -ezperi- 
ence. The reasoning is the same, as that, by which we 
conclude any aacient appearances to have been the effects 
of fo tatt oc a or immdatkms, namely, because they reaem- 
lik die eHbeia which iio ud water produce bdote our 
eyea ; and because we have never known iheae ctfecta to 
veiult from any other operation. And this resemblance 
mikf fubtiat In to many ckamnatancea, at net to leave w 
«akk»tfMtttittiftdflnbtfailbrnifaigodr opinion* Menaife 
not deceived by this reasoning ; for whenever it happens, 
as it sometimes does hempen, that the truth comes to be 
taowa by direet in fa matioii. It ttuna out «> be what waa 
^sKpetuiL lallkomHimer, and ttpon Hie tame fouodaion, 

(which, in truth, is that of experience,) we conclude that 
the works of nature proceed from intelligence and desi^, 
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because, in the properties of relation to a purpose, r^iibscr- 
viency to an use^ they resemble what inteUigeace and de* 
sign are Gonsttady producing, and wiwtnotifanigcsBqitiB* 
telligence and design ever produce at all. Of erery at^g»- 
ment which would raise a question as to the safe^ of this 
reaaoning) it may be observed, that, if such argmnevt 
be listened to, it leads to ilia inference, not only tliat liie 
present order of nature is insufficient to prove the existence 
of an inteiligent Creator, bnt tbat no smaginafale oider 
would be sufficient to prove it ; 'diat no d mui v an ce, wm 
it ever so mechanical, ever so precise, ever so clear, ever 
so perfectly like those which we ourselves employ, would 
support diis conclusion. A doctrine, to which, 1 C DP cci ye, 
ao sound mind can asssnt. 

The iorcc however of the reasoning is sometim< s sunk 
by our taking up with mere names. We have already notic- 
ed,* and we must here notice agam, the mtsapplicatiaa of 

the term " law," and the mistnkc concei iiing the idea which 
that term expresses in physicks, whenever such idea is 
made ta take the phice of power, and sdll more of an hnai- 
ligent power, and, as such, to be assigned for the canae of 
any thing, or of any property of any thing, that exists* Thai 
is what we are secretly apt to do, when we speak of argttda- 
ed bodies (plants, for instance, or ammals)owiBg Aearpm- 

* cluction, their form, their growth, their qualities, thLir 

beauty, their use, to any law or laws of nature » and when 
we are amteated |o sit down with diat answer to our ia> 
qalries eoaceming them. I say once more, that it n a per- 
version of language to assign any law, as the e&cient, ope- 
rative cause of aa^ tiling. A law piesuppoaes aa agent; fiv 
it b only die mode acmdingto wlMi an agfnt pfioceeds; 
It iinplies a power, for it is the order according, to wlii^ 

* 
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that power actB. Without thie i^gent, without Uiis power, 
which are bodi diatuict froan itae^ the^ *^ law'^ does noth* 

ing ; is nothing* 

What has been said concerning law,'* holds true of 
meehanisin* Mechaaiam is not itadf power* . Mechaniam, 
wtthoot powet, can do nodung. Let a watch be contrived 
and constructed ever so ingeniously : be. its pans ever so 
many, eyer so complicateii, ever so finely wrought, or ar« ' 
ttfidally pot togrther, it camot without a weight or 
apring, that is, without a force independent of, and 
ultciiour to, its mechanism. The spring acting at the 
centre, will produce different amotions and different re- 
•ulta, aeoording to die ▼ataelj of the intermediate me- 
chamsm* One and the ad^same spring, acting in one and 
the same manner, viz. by simply expanding itself, may be 
the cause of a hundred different, and all useful movements, 
if « himdred diffiorent and welL-deviaed sets of wheels he 
placed between it and the final effect, e. g. may point out 
the hour of the day, the day of the month, the age of the, 
moon, the position the pjanets, the cycle of the years, 
and many oiher aervioeable noticea ; and these moyementa 
may fulfil their purposes with more or less perfection, ac- 
cording as the mechanism is better or worse contrived, or 
better or wone eyyutcd, or in a better or worse state of 
repair ; 3iff, maUeaae^ it U neceuary thai the ^ring actai 
the centre* The course of our reasoning upon such a subject 
would be this* By inspecting the watch, even when staa4- 
ing atiD, we gat a pioof of contrivance, and of a contriving 
flund, fuviaig hcen employed about it» In the Ibrm a^d 
obvious relation of its parts, we see enough to convince us 
of this. If w.e pull the works in pieces, for the purpose of 
a ckiaer eatamiaalkm, we are atiil more iuify ooBVtaced. 
But, when we aee die watch goings we see proof of another 
point, viz* that there is a power somewhere, and somelv>w 
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or other, applied to it i * power ki scdoii ; that tiMBre k 
more in the subject than the mere wheels of the machine ; 
^lat there is a secret sprmg or a gravitating^ plummet ; ma 
word, that tibere ift force^d eau^^mmM aamedMnink 
So tlien, the watch in motion establishes to the obaervCT 
two coQciusions : one i that thought, contrr^aacei mod de* 
•ign, faave been eiiployed in the Inrmiagf [wq i iwli i i iiin gi 
and arranging of its fMitsi and that) wliocvcir or wfaeraver 
he be, or wcre> such a contriver there i8,or was : tlie other ; 
that force or power, dblhict lir<M» mcichaaliim, Is, aitthis 
present time, acting upoa it. If I saw a haad-iiiiii crai m 
rest, I should see contrivance; but, if I saw it grinding, 
I should be assured that a hand was at the windlass, though 
in anodier room* It is the sane in natitrew In tke wtoriks 
ol nature we trace mechanism ; and this ahme proves con* 
trivance : but living, active, moving, productive mture, 
proves sho llie esertion of a power at the Mtre i fcr, 
wherever the power resides, nay be drnMomSauMd At 
centre. 

The intervention and disposition of wlmt are caHed 
ewtd cauM^ ftll under the same observation* This dls* 

position is or is not mechanism, according as w c can or 
cannot trace it 1^ our senses, and means of eTaminatjon* 
That is aD tiie difference titere is ; and it is a dMTm w ica 

which respects our faculties, not the things themselves. 
Now where the order of second causes is mechanical, 
what is here said of mechanism stiktfy ap^ies to k« M 
it would be always meehaimm, (naturtf diymistry, Ibr hi* 
stance, would be mechanism,) if our senses were acute 
miough to descry it. Netthsr mechanism^ theretee, is 
the works of natnre, nor tiie i n e etvemi o n idwim mm odi* 

cd second causes, (for I think that they are the same thing,} 
excuses the necessity of an agent distinct from both. 

If, in tracing tiiese csnsca, It beMM,tilttl we fiad ccfftife 
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tkat bespeiUu intelligence, I «uw«r, that, still, the muhm^ 

ing oi these properties, the pointing and directing them to 
the uses w ach we see made of them, demaadfi intelligencfi 
m the kis^iMt dei^nat. For ejamplif, auppote aBiSMl se- 
c retK HM to be deetive attraetioDs, and diat such and sucli 
attractions universally belong to such and such substances ; 
in all wkich there is no inleUoot concerned ; still the choice 
nnd cnlkMatlflii of tibeae aidiacancea, fixing upon right 
substances, and disposing tfaem tn right places^ most be an 
act oi intelligence. What mischief would ioUow, were 
dMse a aingle transposition of the secretoiy organs ; a sin* 
^ mbtafce in arriiigiBg the glnnda which oompm them ! 

There may be many second causes, and many courses 
of aecoud causes, one behind another, between what we 
ohtcnre of natnre, and the Dci^; but then must be Intel- 
ligence aomewbere; then mnat be ttore In nature than 
"what we see ; and, amongst die dungs unseen, there must 
be an intelligent, designing, author. The philosopher be- 
holds with astonishmeiu the {ooduction of things around 
hinu Unconacloiia p a r ticl ea of matter take thmr atationsi 
and severally range themselves in an order ,so as to become 
ooUecdvely plants or aninaalS) i. e. organized bodies, wid\ 
parte bearing strict and evident relation to one another, 
and to the utilitgr of the wholes and it should seem that 
these pardcles could not move in any other way than as 
they do, for thc^ testify not the sn^dlest sign of choice, or 
lihfitiL Of dianatian« There mav be naiiicnlar intellinent 
beings, giiidtpg theae motiena in each case : or diey may 
be Che result of trains of mechanical dispositions, fixed be- 
£»rehai>d by an intelli^^ appaintment, and kept in aftion 
by a power at the cfiHtxii* Buts tn either caae^ there muat 
be intdi^me* 

• The minds of mo^t men are fond of what they call a 
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principlcy and of the appearance of simplicity, in aocooH' 
ing for pheaomeiia* Yet this principie, this simplicity, it- 
sides merely in tlie name $ which namrpaftpr aBi cCTMyhcsi 
perhaps, under it a dUvenified, m u l tilnri ous , Xsft progits* 
slvc vjperation, distinc^ishabic into parts. The power, in 
organised bodies, of producing bodies like themselves, is 
one of these principics> Give « phUoaopher this, sad Ik 
ran get on. But he does not reflect, whattiiis iMMfe <tf 
production, tliis principle, (li such he choose to call it,) 
requires ; how much it presuppoBW | whftt an appsiatu 
of mstrumentst some of wlrieh ate atricdy mecfaaaialvii 
necessarj' to its success ; what a train it includes oi opoi' 
tioDs and changes, one succeeding another, one related to 
another, one mtntstering to another ; aH advaBong, bf 

termcdiate, and, frequently, by sensible steps, to dlcirD0* 
mate result. Yet, because the whole oi this coaiplicatBd 
action is wrapped up in a sin^e term, g e mm6$H^ we at 
to set it down as an elementary principle ; and to 8«ppoie» 
that, when we have resolved the things which we st^c ^ 
this principle, we have suffictendy aooounted for their on* 
gin, widiout the necessity of a designing, intelfigcetCic^ 
tor. The truth is, generation is not a principle, buta^ 
cesM. , We might as well call the casting of oaetals s pr»' 
ciple ; we* might, so far as appearsto ne, aa wel clll ^ 
Tiiu^ and wcu\-i!it^ ]irl!ic5plcs : aiul then, referring the t* 
turc of cloths, the iabrick ol muslins and calicoes, the p^^* 
terns of diapers and damasks, to these as prin cl pt ti» ^ 
tend to dispense wkh intention,* thought, and emiU 
on the part ol the artist ; or to dispense, indeed, ™ 
the necessity of any ardst aft all, either in tiie msiiufactur- 
ing of the aiticle, or in the fabrication of An suchiaof ^ 
which the manufacture was carried on. 

And, after all, how, or in what sense, is it true, that ani- 
mals produce their ^ ^ A buneifty, with « proiM^ 
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Stead of m momii, ^villi ibur whigs and six legs, produces 
a haiiy caterpillar, with jaws and teeth, and fourteen ieet* 
A frog produces a tadpole* A biack beede, widi gauze 
wings and a cnistf covering, produces a white, smooth, 
soft worm ; anephemeton fly, a cod-bait maggot. These, 
by a procuress through different stages of life, and action, 
and enjoyment, (and, in each state, provided with imple- 
anants andofgana appropriated to the temporary natnre 
which they bear,) arrive at fast at the form and fashion of 
the parent animal. But all this is process, not principle ; 
and proves, moreover, that the property of animated bodies 
of pradnctng their like, bdonga to them, not as a primor« 
. dial property, not by any Uind nacesstty in the nature of 
things, but as the effect of economy, wisdom, and design ; 
because the property itself assumes diversities, and sub- 
mits to deviations, dictated by intelligible utilidea, and 
serving disdnct purposes of anwnsl happtnesB* 

T. he opinion, which would consider generation" as a 
princifk in nature i and which would assign this principle 
as ihe cause, or endenvour to satisfy, our minds with such 
a causa, of the cadstence of organised bo^es, is oonluted, 
in my judgment, not only by every mark of contrivance 
discoverable an those bodies, for which it gives us no con- 
triver, offen no account whatever; but also by the Dutfaer 
coBsidtaration, diat tlunga generated possess a dear rd»- 
tion to things not generated. If it were merely one part . 
of a generated body bearing a relation to another part of 
die aaaia body» as the mouth of an ammal to the, throat, 
the throat to . the stomach, the stomach to die intestines, 
those to the recruiting of the blood, and, by means of the 
blood, to the nourishment of the whole frame ; or, if it 
were oafy one generated body bearinga relation to another 
genmted body, as die seiea of the same species to each 
other, animals of prey to their prey, herbivorous and gra^ 

Vol. I. ar 
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nivorous animals to iiatt pba^ <ir seeds upon wUeh Aeyr 
&ecl> it might be coatended, that the whole of thia carr^ 
pondency was allr9>«Mlile to gpncratkm^ the cmwiMW ori" 
gin froii wludi these suhstancea pr o e ee d ed. But lalMl 
^hall we say to agreements which exist between thing^^ ge- 
oeratod and things ndt generated f Can it be doubted* was 
k ever doubted, but ^ the Am^t of auMls faeorafift^ 
tion to the air, as a pemranei^y elastkk fluid ? Thojr act 
in it and by it : they cannot act without it. Now, it genc- 
raftion produced the aniosal, it did not produce the airi 
yet their properties comapond* The tfy^ia made ter Bgkif 
aiid light for the eye. The eye would be of no use with- 
out hght, and light perhaps of little without eyes : yet one 
is produced by geoerationi the other not. Tho eiar de>- 
pcads upon undulations of air. Here are two aela of 
tions i hrst, of the pulses of the air ; aecQodl^f of the drum, 
bones, and nerrea of the ear ; aetaof motfosa baaiiag m 
evident reference to eeeh other t 3retthe oney and the ap- 
paratus for the one, produced by the iaterv entioa of'^^ene- 
tation; the other atoogether independent of it. 

If k be said, that the aift ^ Hgltty the cha^ ei a, ite 
world itself, is gcjierattd, I answer, that I do not compre- 
hend die proposition. If the term mean any thingy similar 
to what it means, when applied.«o pianta or unhaalaj 
proposition is certainlv wiAootptoof 5 and, I dualt, dm n e 
as near to absurdity, as any proposition can do, which does 
not indude a coBtradietMm in ita tenna. lamatniaaaia 
conceive, how the fonnaiion of the worid ean WoottipaMl 
to the generation of an animaL It the term generation 
signify somediing quite diier<;nt from what k signi^es 
on ordinary occasions, k may, by teaaaae iatkudo, ii jfl p i^F 
:iny thing. In which case a word or phrase tal(en Iran 
the language of Otaheitc, would ccNivey as vuieh theoiy 
coacemlng die origin of the vnivene, as bdoeatotattra^ 
its being generated. 
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We knofW a cause (hitettgence) adequate to the appear- 
ances, which we wish to account for : we have this cause 
aMttenally predating fiimUar appMraaccs : yH^ rej«ctiiig 
iMi canse, ike raMeiicy ^ witeh w« knmr, aad the Ac- 
tion of which is constantly before our cyc^^ wc are invited 
to resort to suppobitioos, destitute of a single fact for their 
rnipfofttf md cmimed by m> aiudogy with whicb we arc 
acqiuunled. WcMitMcataaiy to iaqoiMiniothe aM«lM» 
of men*s opinions, I mean their motives separate from tliL ir 
arguments, I should almost suspect, that, because the proof 
of» Deity drawn lirom the coaetitution ofaacare ia not 
duty popular but viilgar, (wldeh muy arise fium the 
cy of the proof, and be indeed hs highest recommendation), 
and because it is a species ahnost of pucriiH^ to take up 
widlit; £or these reaaoas, diiadSi which at% habitually m 
search of iuvemi cn i«d e«igfaiality,fael a miadeaa huMm^ 
tTon to strike off into other solutions and other expositions. 
The truth is, that many minds are not so indisposed to 
my thing which tin be ofiered to them^ as they are so the 
JIaiHen of bemg content wHh coflUMn immm t imd^ what 
is most to be lamented, minds conscious of superiority are 
the most liable to this repugnancy. 

The ^^aupporiciona/' hete idlttded to, all agree hi one 
eharaeter. Hiey a8 endM^our to 4kpmsm with the ne« 
CGRslty in nature of a particular, personal, ftililligfmee ; 
that is to say, with the exertion of an intending, contriving 
liimd, hkte itvtictitte and foraiatioa of the oifanized cod- 
athmS on a wlndi the woHd coMte. Hiey w«iidd rsaoiee 
all productions into uncoMciom energies, of a like kind, in 
that respect, with attractiod| magnetism, ekcicjkirf , &cu ; 
widiotti any thing lunben 

In tMii Ae eld system of aiidiaa and the new agree. 
And I mtieh do«d>t, wheeler H^t mtw seheaMs have miywm^ 
ed any thing upon the old, or done more than ciiaaged the 
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icniiii oi the nomenclature. For instance, I could never 
see the difFerexice between the antiquated system oi atomsy 
tiulBuftm'soi^lffiikk molecules* ThkplttlcMopherliBVBig 
made a planet by knocking off from the sun a piece of mdt- 
^lass, in consequence of the stroke of a cc»aet ; and 
baving set it in raotiooi by the mut stvoko, botb ranad its 
own axis and sun, finds his next dificulty to be, ham 
to bring plants and an i Dials upon it. In order to solve 
this difficulty, we are to suppose the universe repA eni a hrd 
with partaclesy endowed with life, hot without orgWMTS* 
tion or senses of their own ; and endowed also with a ten* 
dency to marshal themselves into organized fonus. The 
concourse of these partidesi hy vurtne of this tendeocy, 
•but without inteUigence, will, or direction, (€or I do not 
find that any of these qualities are ascribed to tliem,} has 
produced the living forms which we now see. 

Very few of the conjectures, which philoaophen hazaid 
upon these subjects, have more of pretension in them, than 
the challenging you to shew the direct impossibility of the 
hypothesis. In the preaent example, tbere seemed to be a 
positive objection to f^Buo whole scheme upon the very heit 
of it ; which was, that, if the case were as here represent- 
ed, new combinations ought to be perpetually taking place i 
new plants and snimals, or organized bodies which were 
neither, ought to be starting up before our eyes every day. 
For this, however, our pliilosopher has an answer, 
IVhilat so many Ibrms of planti and nn^TttnTw are already 
In esislenoe,and, consequently, so many internal monlds,* 
as he calls them, are prepared and at hand, the organick 
particles run into these moulds, and are employed in sup- 
plying an accession of substance to them, as well for tbeir 
growth, as for their propagation. By which means thia^ 
' keep their ancient course* But,sa3r8the same philosopher, 
should any general loaa or destruction of die prevent 
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stitution of organized bodies take place, the particles, for . 
want ol moulds'' into which they mi gin enter, would run 
into diffierest combinfttions, and repleiiish the waste witk 
now S|icci6s of OTgUttzcA sutbotaiiccs* . 

Is there anv historx^ to countenance this notion ? Is it 
known, that any destruction has been so repaired I any 
desert thus Wpeopled i 

So far as I TCfiteinber, ^le otily iMtural appearanoe men-' 
tiontd by our author, by way of lact whereon to build his 
hypothesis, is the formation of worms in the intestines of 
animab) wliSch is here ascribed to the coalition of super- 
alnmdant organick particles, iloadng abont in die first pas« 
sages ; and which have combined themselves into these 
simple animal forms, for want of internal moulds, or of 
vacancies in those moulds, into which they might be le- 
e^ived. The thing refierred to is radier a species of facts, 
than a single fact ; as some other cases may, with equal 
reason, be included under it« But to make it a fact at all, 
or, in any sort,* appHeable to the questton, we 'must begin 
with asserting an fi^uivoea/ generation^contnuy to amdogy, 
and witliout necessity : contrary to an analoc^} , ^v hiuh accom- 
panies us to the very limits of our knowledge or inquiries, 
for wherever, eidier in plants or annuals, we af« able to 
exandne- die scibject, we* find pi w r ea ti on from a parent 
form : without necessity; for I apprehend that it is seldom 
difficult to^uggest methods, by which the eggs, or spawn, 
or yet imrisiUe rudiments of these vermin, may have ob- 
tained a passage into the cavtdes in which dbey are 'found** . 
Add to this, that their comiancy to their species^ which, I 

^ I tnitt I may bt excused, for ntt ciUng, as inoUier fact which is to 
Mfim tlM hTpoUiBsiSy a gntvs assertion of this writer^ that the branch- 
es of tfsea upon which the stag feeda^ break ont again In his homa- 
9ucb j'iicit nierlt no dlacutsion* 
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it KB regular in tiiese as in the odier vermea, de- 
cides the question against our philoaophcr,ify in truth, teay 
queatioii remained upon the subject* 

Lasdy ; ^se wonder^ivorkiiig inatniiiiems, these ^la* 
temal moulds," what arc they after all f what, when ex- 
amined, but a name without signiiication ; unintelligible, if 
Bot self-contradictoiy ; at the best, differing in ncMimg 
Iran tlie ^essential forms'' o£ die Greek philoaopiiy? One 
short sentence of BuflPon's work exhibits his scheme as 
follows ; ^' When this nutritious and proUfick matter, 
which is diffused thronghout all nature, passes thnnigii tise 
haernai mould of an animal or vegetable, and iads » pto- 
pcr matrix or receptacle, it gives rise to an animal or vcge* 
table of the same species." Does any reader annex m 
meaning to the ezpressioti, *^ internal mould," in tiua aoH 
tence ? Ought it dien to be said^ that, though we hatvt fittia 
notion of an internal mould, we have not much more of a 
designing mind ? The very contrary of this assertion is 
the truth. When we speak of an artificer of an arehieectp 
we talk of what is comprehensible to our uBdersmdiBg:, 
and familiar to our experience. We use no other terms, 
than what refer us for tiicir meaning to our consciousness 
and observation ; what express die conatant obfecta of 
bodi t whereas names, like diat we hsve mendoned, velcr 
us to nothing ; exelte no idea ; convey a sound to the ear, 
but I think do no more* 

AyoTHER system, which has lately been broa^ for* 
ward, and widi much ingenuity, ii dmt of t^p^emkf^ 
The principle, and the short account, of the theory, is this: 
Pieces of soft, ductile matter, being endued with propcnsi- 
dea or appetencies for particular acdona^ woidd fay contioual 
endeavours, carried on tfarou|^ along aeriea olgenmdoMy 
work diemselves gradually into suitable forms ; and, at 
length, acquire, though perhaps by obscure and almost im* 
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^ceptible ImpioyiMeiitM, a& oif(aiiisatio& fitted to ac* 

tion which their respective propensities led them to exert. 
A pitxe q£ aaiuatied matter, for eiampir, that was endued 
wifli * pfopeMi^ tofyt tho«|^ «v«r <o thaptkas, though 
no o^r, w« win auppose, thananniBd ball, to begin with, 
would, in a course of ages, if not m a niiilion of years, 
partiapa m a huadred miUiona of y ws, (for our theorists, 
liaTiag caembyr to datpoae o^ ara iM^ar q^aring in tina,) 
acquire winfff* Tha tame ttndancjr to kxro-nMtion in an 
aquatick ammal, or rather an animated lump which might 
kappan to ha auiroundad hj walar, would end in the pro- 
ittctioA of Jbu is a living auhatanoe, cunfined lo iha so- 
lid earth, would put out ie^s and feet ; or, if it took a dif- 
ferent turn, would break the body into ringlets, and con- 
ahide by crcm^ng upon the ground* 

AhbanS^ I Jwve intvoducad ^ mao^on of this thaoiy 
into this place, I am unwilling to give to it the name of 
an athcistick scheme, for twoieai»ons| first, because, so 
far as i am able to understand it, the original propansitiaa 
and the nnmbarless rariatiaa of them (so diianat in thia 
respect, from die laws of mechanical nature, which are 
few and simple) are, in the pliui itself, attributed to the 
oidination and appointment of an intelligent and dasigniiig 
Ciaalor : aaooadlj, baeaitsa, lihama» that lai|;a poaculap 
turn, which is all along assumed and presupposed, 
the faculty in living bodies of producing other bodies 
organised like tbemsdye% asams to be referred to the 
aaMo caiuae; at least is not atlamptadto be accounted 
iar hf any odiar. In ono iasportsna respect, however, 
the theory before us coincides with athcistick systems, 
▼iz* in that, in the formation of plants and animals, in 
the structure and use of their p^rts, it does avray final 
causes. Instead of die parts of a plant or animal, or 
the particular strusture of the pairts, liaving been intei^d- 
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ed for the action or the use to whicli we see them appiifidf 
according to this theor3r they have themselves grown «■! 
of that acdon, sprung hom tiiat nae. The theory ihm^ 
fore dispenses with that which we insist upon, the necessi- 
tfx in each particular case, of an intdHgent, deaignivg 
mind for die contriving and dctermiaang of the fonna which 
organized bodies bear. Give our philosopher these appe* 
tencies ; give him a portion of living irritable xasoJb^ (a 
nervC) or the cUpping of a nerve,) to woiIl upon i ^ve alaa 
to his incipient or progreasive forma, die power, in everf 
stage of their alteration, of propagating their like ; and. ii 
he is to be belkved, he could replenish the world with aU 
die vegetable and animal proditcdcna which we at ptcact 

sec in it* 

The scheme under consideration is open to the same ob- 
jecdon with other conjectures of a similar tendency^ vis* a 
total defect of evidence* No changes, like those wludi the 
theory requires, have ever been observed. All the changes 
in Ovid's Metamorphoses might have been effected bf 
these appetcncies^if the theoiy wase true ; yetnotanew—ir» 
pie, nor the pretence of an example, is offered, of a single 
diange being known to have taken place* Nor is the order 
of generation obedient to die principk upoA which diia the* 
or^ is built. The manuMi* of the nude have not vanidi- 
ed by inusitatiou ; nec cur tor um^ per mult a sacula^ JudcK- 
rum propaguii deut prmpuiium. It is easy to say, and it 
has been said, diat the alteradve procaaa ia too alow to be 
perceived ; that it has been carried on through tracts of im- 
measurable time ; and that the present order of things is 

* IcooieMaiyselftotsll^st slo»9tS8iiMsttlieiasm«€it^ 
or «flici«at» for tbU part of the animal inrnt, imUas there be aoine loiuh 
dstion for an opinioii, of which I draw the hint from a paper of BIr. Ere- 
rard Home, (Phil. Transact 1^99, p. 3.) viz. that the numma of the 

foetus may be formed, before the sex is determnted. 
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the result of a gradalkm, of which no human record can 

ttacc the steps. It is easy to say this y and jei it is stIB 

• 

true, that the hypothesis remains destitute of evidence. 

The analogies which have been alleged are of the follow* 
log kind» The himch of a eamel» b said to be no other than 
die effect of catrying burthens ; a service In whkh the spe- 
cies has been employed from the iuosl ancient times of the 
workU The first race, by the daily loading of die back^ 
would probably find a small gnimons tumoor to be formed 
in the flesh of that part. The next progeny would Ijring 
this tumour into the world with them. The life to which 
they were destined, would iaimase it. The canse;.whieli 
first gen erat ed the tubercle, lieing coniinued, it would go 

on,tluaugh even' succession, to aui^iiic iu its size, till it at- 
tained the form aad the bulk under which it now appears* 
This mcy senre finr one iBstiiBce ; another, and tliat also of 
the pasM^ sort, is taken from certain species of birds. 
Birds of the cratie kind, as the crane itself, the heron, bit- 
tern, storl(, haye, in geiaeral, their thigiis bare of feathers* 
This privation is accounted for iimn the habit of wading ia 
water, and from the effect of that element to check the 
growth of feathers upon these parts : in consequence of 
whidi, the hdalfeh and vegeiatioo of ^ llBathm declined 
through each generation of the ammal % the tender down, 
exposed to cold aiid wetness, became weak, and thin, and 
mre, till the deterioration ended in the result which we sec, 
of absolute nakedness* I will ty^ff t a thifd itistancn, be* 
cause it is drawn from an active habit, as the two last were 
from passive habiu> ; and tliat is the pouch of the pelican* 
The descriptiofi which naturalists give of this organ is as 
Mlows : From the lower edges of ^ under chap, hangs 
a bag, reaching from the whole length of the bill to the 
neck, which is said to be ciqiable of containing ftftcen quarts 
of water. Thb bag the bird has the power of wrinklmg up 
Vol. I. 38 
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ly, it is* iiot seen : but when the bird has fished with sue- 
ccssy it is incredibk to what aa exieot it is oiun diiatfd* 
The totthiogtbeiMUiancloes wiahbgyifttofiUthebig; 
and thea it retunn to dli^eal Ua bivtheo at leisuis* Tin 
La d pi C V S upon the large fishes, and hides them by doz- 
ens ID his pouch* Whea the bill is opened to its videst 
extent, a person may lua hm haadl imo the iMjrd's moutl^ 
and conceal it in this BMMMtmtii pouch, thus adaptod fibr 
very singular purposes."* Now this extraordinary co»- 
fonuation is notiung wore, say our philosophers, tlian the 
raault/if habit; not of tha habit or affiort of a uiifle p«U« 
can, orofa sbgle race of pri i mniii hnt of n hahit p c ffMtv m 
i d through a long series of generations. The pelican soon 
iouud tiie coavenieDcy of reserving in its niouth> when its 
appetite waa c^utted^ the genaindeir of its pt«y, which is 
finh. The fufamts prodnfiod by thia attmpt, of ooufte 
stretched the skin which lies bet\vcc n tlic under chap s» as 
being the most yielding part of the mouth. £very disten* 
tiott inereaaed the cavity. The arigpial bird, and numy 
generations which ancceaded him, might find difficoky e« 
nough in making the pouch answer this purpose ; but fu- 
ture pelicans, entering upon life with a pouch derived from 
thair piogcmlon, of i n TnifdtraH f capad^» woidd mare 
readily aocelonita bm adrance to perfection, by firequantly 
pressing down the sack with the weight oi ii&h which it 
might BOV^ be made to contain* 

Thtaa, or of thia kind, ave lha analogka relied upon. 
Now, in the first place, tha instanoea thamaalres are nna»» 
thenticated by testimony ; and, in theory, to say the kast of 
them* open to great objections* Who ever read of camels 
widiottt bnnchea, or with bunches less tlnm those with 

* Goldi«|ith»val.Ti^ji3. 
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H^lch they are at present usually formed ? A biinc]i, not 
unlike the cameli's, is found between the shouJkiera oi the 
Iniialo ; of the origin of whioii it i» impoiiiblo to give 
aeeoiiftt whkh ie here given. In the second exmnplr ; 

"VVhv should the application of water, which appeal s to pio- 
mote and thicken the growth of feathers upoa the bodies 
and breasts of geese and swans^ and other water fovl% 
iMiTe dii«Med of this oorering die thighs of eraiies? The 
third instance, which appeal^ to me as plausible as any tliat 
can be producedt has this against it, that it is a sognhai^ 
testticted to the speeSea | wheieoiy if it had He cammrun^ 
ment m the cause atid Manner whidi have been assigned, 
the like conformation might be expected to take place in 
other birds, which fed upon fish* How comes it to pass, 
dim ^e pelican alone was the kveau w » and har desocnd^ 
aiiifttlieottlf inheritors, of tills cnHonatesocMte 7 

But it is the less necessary to controvert the iustunccs 
themselves, as it is a straining of analogy beyond all Hants 
of reason and eredlbiiky, to assert tint birds, and bcaslk, 
and fitli^ widi aO llieir variet^^ and oomplesit^f of ori^aaisa^ 

tion, have been brought into their forms, and distinq-iiished 
into their several kinds and natures, by the same process 
(even if that process coidd be denKmstnttedf or hadcw 
beettM!tuaAf no^oed)ai tttigfarsoem to serve fof the grad- 
ual generation of a camel's bunch, or a pelican's pouch. 

The solution, when applied to the works of nature g-^m- 
eralfyf is commdieted by nianf of the phiimn—^ aad to'^ 
tnlty Inadequate fb otheN* The Hgfmeim or atifotarca, 
by which the tendons are tied down at the anp^les of the 
Joints, tould, by no possibilsty, be formed by the niottoa 
Oi^<ttei«lM of te^sndoflo Aeniaelivec J bf tt^ 
€ltlBg"iheso^piM into aeiioiii or by any tsndeiMf arislitf 
therefrom. The tendency is all the other wav; the conft- 

$ut in constant opposition to them* JLength of time does 
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not hdp die case at all, but the revene. The voAper tda^ 

in the blood vessels, could never be formed in the manner 
which our theoriat propoaet* The blood, in its right and 
natural course, has no tendency to form them. When At 
stnicted or refluent, it has the contnuy. These parts could 
not grow out of their use, though they had eternity to 
grow in* 

The senses of animala appear to me altogether tdoapable 

of receiving the explanation of their origin which this theo-> 
ry aflbrds. Including under the word sense" the organ 
and the perception^ we have no account of either. How 
will our philosopher get at otM0% or make an eye } How- 
should the blind-animal aflfect sight, of which blind anTma1»» 
we know, have neither conception nor desire ? Affecting it, 
by what operation of its will, by what endeavour to see, 
could it so determine the fluids of its body, as tQ iqchoate 
the formation of an eye ? or, suppose the eye formed, would 
the perception follow ? The same of the other senses. 
And this objection holds its force, ascribe what you will tQ 
the hand of time, to the power of habit, to changes, too 
slow to be observed by man, or brought within any com- 
parison which he is able to make of past things with the 
present : concede what you please to these arbitrary and 
unttestsd suppositions, how will they hdp you f Here b 
no inception* No laws, no course, no powers of nature 
which prevail at present, nor any analogous to these, would 
give commencement to a new sense. And it is in vain to 
inquire, how that might proceed, which could never ie,ghu 
I tkwk the senses to be the most ineonsistent with \^e 
hypothesis before us, of any part of the animal frame, B^ut 
other parts are sufficiently so. The solution does not apply 
to the parts of animals, which have little in thcp&pfmolio^ 
If we could suppose joints and muscles to be gradually fomA* 
pd by action and e^^ercise, what action or exer<;ise pouldl 
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form a skull, or fUl it with brains.^ No effort oi ilie ani- 
mal could determine the clothing of its 8km« What cona* 
tus could ^i\ e prickles to the porcupine Or hedge-hog, Of to 
the sheep its fleece I 

In the last place ; -what do these appetencies mean when 
applied to plants ? I am not able to give a si gni fication to the 
term, which can be transferred from animals to plants ; or 
which is common to both* Yet a no less successful organ- 
izatioii is found in plants, than what obtains in animals. A 
solution is wanted for one, as well as the other. 

Upou the whole ; aiter all the schemes and struggles of 
a reluctant philosophy, the necessary resort is to a Deity* 
The marks of desiq-n are too strong to be gotten over. De- 
sign must have had a designer. The designer must have 
been a person* That person 19 God* 

CHAPTER XXIV* 

OP THB NATURAL ATTRIBUTES OF THE D£ITY. 

It is an immense conclusion that there is a God ; a per- 
ceivings intelligent, designing Being ; at the head of crea- 
tion) and from whose will it proceeded* The attrihutea of 

such a Being, suppose his reality to be proved, must bead- 
equate to the magnitode, extent, and multiplicity of his op- 
eradons : which are not only vast beyond comparison with 
those performed by any other power, but, so far as respects 
our concLptions of them, iuEuite, because they are uniimit-: 
ed on all sides. 

Tet the contemplation of a nature so exalted, however 
surely we arrive at the proof of its existence, overwhelms 
our faculties* The mind feels its powers sink tmder the sub- 
ject. One consequence of which is, that from painful ab- 
straction the thoughts seek relief in sensible images. 
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Whence muv be deduced the ancient, and almost ei .^al 
propensit}' to idolatrous substitutions. They are the re- 
sources of a labouring imaginatioii. False religions usuaiijr 
fall in with the natural propensity : true religions, or audi 
as liave derived themselves from the true, resist it. 

It is one of the advantages of the revelations which we 
acknowledge, that, whilst they reject idolatry with its many 
pernicious accompaniments, they introduce the deity to hu- 
man apprehension, under an idea more personal, more de- 
terminate^ more within its compass, than the theology of 
nature ^an do* And this they do by representing him ex* 
clusively under the relation in which he stands to our- 
selves ; and, for the most part, under some precise charac- 
ter, resulting from that relation, or from the history of his 
providences. Wl^ch method suits the span of our intel* 
lects much better, thuu the universality which enters into 
the idea of God, as deduced from the views of nature. 
When, therefore, these representations are well founded in 
point of authority, (for all depends upon that,) they afibrd 
a coiulL scension to the state oiour iaculties, ol which, they, 
who have most reflected on the subject, will be the first 
to acknowledge the want and the value* 

Nevertheless, if we be careful to imitate Ae docimients 
of our vl hgioii, by confining our explanations to w hit con- 
cerns ourselves, and do not aflfect more precision iu our ide- 
as than the subject allows of, the several terms, which are 
employed to denote the attributes of the Deity, ma^ be 
made, even iu natui tl religion, to bear a sense, consisteiu 
with truth and reason, and not surpassing our comprehen- 
•ion* 

These terms are, omnipotence, omniscience, omnipres* 

ence, eternity, self-existence, necessary existence, spiritu- 
alily* 

^ Omnipotence," ^ omniscience," ^ infinite'^ power, *^ in-* 
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finitie" linowiedge, are tuperkuives ; expressing our con* 
ceptkxi of these attributes in the strongest and most ele- 
vated terms, which language supplies. We ascribe power 
to the Deity under the name of omnipotence," the strict 
and correct conduuon beings that a power^ which couU 
create such a world as this is, must be, beyond all compa- 
risony greater than any whicii we experience in. ourselves, 
than any which we observe in other viaible agents ; greatef 
nlao^ than any which we can want, for our individual pro« 
tection and preservation, in the Being upon whom we de- 
pend. It is a power likewise, to which we are not autho- 
riaed by our observation or knowledge, to aaugn any li- 
aslla of apace or duration* 

Very much of the same sort of remark is applicable to 
the term omniscience," in6nite knowledge, or infinite 
wiadoou In strictness of language, there is a difference 
between knowledge and wisdom $ wisdom always suppos- 
ing action, and action directed by It. "^Vitll respect to the 
hrst, viz* knowledge^ the Creator must know, intimately, 
the constitution and properties of the things which he 
created i wluch seems also to imply a foreknowledge of 
their action upon one another, and of their chants ; at 
least, so far as the same result from trains of {^ysical and 
necessaiy causes* His omniscience also, as far as respecta 
things present, is deducible from his nature, as an intelli- 
gent being, joined with the extent, or ratlicr the universa- 
lity, of his operaitions. Where he acts, he is ; and where 
he is, he perceives. The wMem of the Deity, as testified 
In the works of creation, surpasaes all idea we have of 
wisdom, drawn from the highest intellectual operations of 
the highest class of intelli^n nt beings with whom we are 
acquainted ; and, which %ia of the chief Sihportanee to us, 
whatever be its eompass or extent, which it is evidently 
impossible liiat we^ should be able to detci mine, it nuist he 
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adequate ' to the conduct of diat order of tltiags tnidet' 
which we live. And this is enough. It is oi very inferi- 
6ur coQBeqacnce, by wkflt temts we e^^ress our natiattf or 
rather oar ftdmiratioD, of thit attribute* The terms, wluch 

the pi. t\ and the ubiige of lanj]^uagc have rendered habi- 
tual to us, may be as proper as any other. We can trace 
thb attribute much beyond what is necesMiy to" any ixmofai- 
Bion to which we have occasion to apply it^ The degree 
of knowledge and power, requisite for the formation of 
created nature, cannot, with respect to us, be distingQiahed 
firom infinite. 

The divine " omnipresence" st:mcls, in natural theology, 
upon this foundation. In every part and place of the uni« 
verae, with which we are acquainted, we perceive the ex* 
ertion of a power, which we believe, mediately or imme'* 
diately, to proceed from the Deity. For instance ; in 
what part or point of apace, that has ever been ezploced, 
do we not discover attraction f In what regions do we not 
find light ? In what accessible poi Lion of our globe do we 
not meet with gravity, magnetism, electricity ; together 
with the properties also and powers of oijgainzed substan- 
ces, of vegetable or of animated nature I Nay, furdier^ we 
may ask, what kingdom is there of nature, what comer of 
space, in which there is any thing that can be examined 1^ 
us, where we do not ftll upon contrivance and design ? 
The only reflection perhaps which arises in our minds 
from this view of the world around us is, that the laars of 
nature every where prevail ; that they are onifonn, and 
universal. But what do we mean by the laws of nature, 
or by any law t Effects are produced by power, not by 
laws. A law cannot execute itself* A law rcfaa us to 
an agents Now an agency so general, as that we cannot dis- 
cover its absence, or assign the place in which some c fleet 
of its continued energy is not found, auty, in popular ian- 
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g\iage at least, and, perhaps, wi^ioiit hhigIi deriadon from 
philosophical strictness, be called universal : and, with not 
qiuic the sane, but with no inconsiderable propriety, the 
person or Being, in whom that power resides, or from 

whom It Is durh cd, may l)c taken to be omnipresent. He 
who upholds all thmgs hy his power, may be said to be ev* 
ery where present* 

Thu is called a virtaal presence. There is also what 
metaphysicians denominate an essential ubiquit)' ; and 
which idea the language of scripture seems to favour : but 
the former,. I think, goes as far as natural theology carries 
us. 

^ Eternity" is a negative idea, clothed with a positive 
name* It supposes, in that to which it is applied, a pres* 
ent existence % and is the negation of a beginning, or an 
end of that existence. As applied to the Dcit\ , it has not 
been controverted by those who acknowledge a Deity at 
att. Most assuredly there never was a time in which no- 
thing existed, because that condition must have continued. 
The universal blaiuk must have remained j nothing could 
rise up out of it J nothing could ever have existed since $ 
Bodung eoiUd exist now. In strictness, however, we have 
no concern witii duration prior to that oi the visible world. 
Upon .this article therefore of theology, it is sufficient to 
know, that the contriver necessarily existed before the con- 
trivance. 

* ^ Self-existence" is another negative idea, vvu the ne- 
gation of a preceding eaose, as of a progenitor, a maker, an 

author, a creator. 

Necessary existence" means demonstrable existence. 

• ^ i^nrituality" eiqwesses an idea, made up of a negative 
part, and of a positive part. The negative part^ consists 

in the exclusion of sonic of the known properties of iiKitter, 
especially of solidity, of the vis intrtue^ and oi gravitation* 
Voi^ 1. 59 
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The poutive part ''campiises percepdon, diou|^ wiB# 
power, action^ by which hat term is meant, the originatioii 

of motioii ; ihc quality, perhaps, in which resides the essen- 
tial superiority of spirit over matter, which camiotmove, 
unless it be moved ; and cannot but move, vhen impeUed 
by another*"* I apprehend that there can be no difficulty 

ill applying Lo the Deity both partb oi Uiis idea. 

CHAPTER XXV. 

THE UNITT OF THE DBITT. 

Or the unity of the Deity" the proof iS| the unifbrmUff 
of plan observable in the universe. The universe itself i» 

a system ; each part either cU ])cnding upon other parts, or 
being connected with other parts by some common law of 
motion, or by the presence of some common substance* 
One principle of gravitation causes a stone to drop towards 
the earth, and the moon to wheel louiid it. One law of 
attraction carries ail the different planets about the sun* 
This philosopheiB demonstrate* There are also odier 
points of agreement amongst them, which may be consider- 
ed as marks of the identity of their origin, and of their in- 
telligent author* In all are found the conveniency and stabil« 
ity derived from gravitation* They all eipeiience vidssi*^ 
tudes of da3rs and nights, and changes of season* Tkey 
all) at least Jupiter, Mars, and Venus, have the same ad- 
vantages from their atmospheres as we have. In all the 
planets the axes of rotation are permanent. Nothing ia 
more probable, than that the same attracting influence, act- 
ing according to the same rule, reaches to the fixed stars ; 
but, if this be only probable, another thing is certain, viz* 
that the same element of light does* The lig^t horn a fix* 

* Bishop \Vilkini*8 I'rincipks of Natural Kdi|;ioi)i» p. 106. 
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cd star affects our eves in the same manner, is refracted 
and reflected according to the same laws, ns the light of a 
csndk* The Tdbcity of the light of the fixed aim is also 
the same as the velodty of the li|;ht of die sun, reflected 
from the satellites of Jupiter. The heat of the sun, in 
kiodf differs nothing irom the heat of a coal fire* 

In our own gibbe the case is clearer. New countries 
are oondnuaHy discovered, but the old laws of nature are 
always found in them ; new jjlaiits perhaps or animals, out 
always in company with plants and aniiualS) which we al» 
ready know ; and always possessing many of the same gen- 
eral properdes. We neva> get amongst such original, or 
totally different, modes of existence, as to indicate, that we 
are come into the pro\ incc of a different Creator, or under 
the (^reetion of a different will. In truth, the same order 
of things attends us, wherever we go. The elements act 
u]:)on one another, electricity operates, ihc tides rise and 
fall, the magnetick needle electa its position, in one region o£ 
the earth and sea, as well as in anodier. One atmosphere 
invests all parts of the globe, and connects all ; one sun il- 
laminates ; one moon exerts its specifick attraction upon all 
parts. If there be a variety in natural effects, as, e. g. in 
iSke tides of different seas, that veiy varieQr is the result of 
the same cause, acting under different circumstances. In 
many cases this is proved ; in all is probable. 

The inspection and comparison of thing' forms, add to 
this argument examples without number. Of all large ter- 
restrial animals the structure is very much alike ; their 
senses nearly the same ; their natural functions and pas- 
sions nearly the same ; their viscera nearly the same, both 
in substance, shape, and office : digestion, nutrition, cir- 
culation, secredon, go on, in a similar manner, in all : ilic 
great circulating fluid is the same ; for, I think, no diiier- 
cince haa-beoi dhmverad in the prc^rties of M^cd^ from 
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■whatever animal it be drawn. Tlie exjjcrimciu oi transfu- 
sion proves, that the blood ot one unimal will serve for an- ' 
other. The skeletons also of tho larger tsxrestriHl animak, 
shew particular varieties, but still under a g^eait genend af* 
linitv. The resemblance is somewhat less, vet sufficiently 
evident, between quadrupeds and birds. They are ail a* 
like in live respects, for one in wfaivh they dkSsr* 

In fUh^ which belongs to another department, aa it wet^ 
oi uaiure, the points of coiaparisoTi become fewer. But we 
never lose sight of our analogy, e. g. we still meet with a 
stomach, a liver, a ^ne i with bile and blood ; with teeth t 
with eves, which eyes are only sKgfatly ▼aned froin -ohp 

own, atul wijich variation, in truth, demonstrate s not an in- 
terruption, but a continuance of the same exquisite plan ; 
for it is the adaptation of the organ to the eicmeoty viz* to 
the different refraction of light passing into the eye out of a 
denser medium. The provinrcsj also, themselves of water 
and earth, are connected by the species oi animals which 
inhabit both ) and also by a large tribe of aquntick animals^ 
which closely reseasble the terrestrial In dieir internal 
structure : I mean the cetaceous tribe, which have hot 
blood, respiring lungs, bowels and other essential parts, 
like thoae of land animals* This similitude, surelyY be* 
speaks the same creation and the same Creator* 

Insects and shell Jish appear to me to differ from otlier 
classes of animals the most widely of any. Yet even here, 
besides many points of particular resemblance, there exiata 
a general rebtion of % peculiar kind« It is the relation of in- 
version : the law of contrariety : viz. that, whereas, in other 
animals, the bones, to which the muscles are attached, lie 
within the bodyp in insects apd shell ^h they lie on the oui* 
side of it* The shell of a lobster performs to the antmni 
the office of a ^one^ by furnishing to the tendons that fixed 
b^si^ or inunov^le fulcrum* without which, jo^cchanicaHy^ 
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die^ could not net. Tht crust of an insect m its skeU, aiid 
tmswen the Uke purpose* The tMl elso of an oyster 

stands in the place of a bone; the basis of the muscles be- 
ing fixed to it, in the same manner, as in other animals they 
are fixed to ^ bones* AH which (under wondeif ul ym* 
.eties, indeed, and adaptations of form) confesses an imita- 
tion, a remembrance, a carrying on, of the same plan. 

The observations here innde, are equally applicable to 
plams g but» I think, unnecessary to be pursued. ItUave* 

ry striking circumstance, aiid iilonc suHicicnt to prc)\ c all 
which we contend for* that, in this part likewise ot orga- 
niftsd nalnie, we perceive a comanuation of the seacuai 
system. 

- Certain however it is, tliat the whole argument for the 
dirine unity, goes no further than to an unity of counacL 
It may likewise be acknowledged, that no m guinents 
which we are in possesion of, exclude the ministry of sub- 
4»dinate agents. If such there be, they act under a presid* 
ing, a oontroUing will i becaase they act according to cer« 
tain ge neral restrictions,by certain common rules, and, as it 
should seem, upon a general plan ; butatiil such agents, and 
different ranks, and daifcs, and degprees of them, may be 
employed* 

CHAPTER XXVL 

THE GOODNESS OF THE DEITY. 

Tn proof of ihe dhine goednen restt upon two proposi- 
tions, each, as we contend, capable of being made out by 
observations dnwn from the appearances of nature. 

Hie first is, that, in a vast plurality of instances in 
wlucfl contrivance is perceived, the design oi the couuiv- 
ance is ietieficUii/* 
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The second, "that the Deity has superadded p /ensure to 
animal sensattons, beyond what was necessaiy for my 
oUier porpose, or when the piifpoie, so £ar as it was ne- 
cessaty, might hare b^eii effected fay the operatioii c£ 
pain." 

First) in a vast plurality of instances in wliicli contriv- 
ance is perceived} the design of the contrivance is benefit 

No productions of nature display contrivance so mani- 
festly as die parts of animids and the parts of animals 
have all of them, I believe, a real, and, with very few ex- 

ceptioiib, ull of thum a known and intelligible suhser^ iLncy 
to the use of the animal. Now, when the multitude of 
animals is considered^ the number of parts in each, dieir 
figure and fitness, the faculties depending upon diem, llie 
variety of species, the complexity of structure, the sviccess, 
in so many cases, and felicity of the result, we can never 
reflect, without die profoundest adoration, upon the charac- 
ter of that Being from whom all diese things have pro- 
ceeded : we cannot kelp acknowledging, what an exertion 
of benevolence creation was ; of a benevolence, how mi- 
nute in its care, how vast in its comprehensioii* 

When we appeal to the paits and faculties of animails, and 
to the limbs uud senses of animals in particular, we state, 
1 conceive, the proper medium of proof for the conclusion 
which we wish to establish* I will not say, that the insen- , 
sible parts of nature are made solely for the sensitive parts $ 
but this I say, that, when we consider the benevolence of 
the Deity, we can only consider it in relation to sensitive 
being* Without this reference, or referred to any thing 
else, the attribute has no object ; the term has no meanings 
Dead matter is nothing. The parts, therefore, especially 
die limbs and senses, of animals, although they constitute, 
in mass and quantity, a small pordon of the maleiial cm* 
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uon, yet, Btnce they alone are instruments of perception, 
^hef compose what may be called the whole of visible na* 
taxtf estimsCBd with a Ywtw to the dupoaatum of ita au^r. 
Consequendy, it is in thete Aat we are to seek his charac* 
ter« It is by these that we are to prove, that the world 
vaa made with a benevoleiit design* 

Nor is the derign abortive* It is a happy world after 
alL The air, the eartih, the water, teem with delighted 
existence. In a spring noon, or a summer evening, on 
whicheirer side I tum my eyes, myriads of haj^y beinga 
crowd upon my view* *^The insect youth are on the 
wing*'* Swarms of new-bom Jlies are trying their pinions 
in the air. Their sportive motions, their wanton mazes, 
their gratuitous activity, their continual change of place 
whhout use or purpose, testify their joy, end the exulta-^ 
tion wluch they feel in their lately discovered faculties* 
A bee amongst the flowers in spring, is one of the most 
cheerful objects that can be looked upon. Its lite appears 
to be all enjojrment: so busy and so pleased : yet it is 
only a specimen of insect life, with which, by reason of 
the animal being half domesticated, we happen to be better 
acquainted than we are with that of others. The whoie 
winged insect tribe, it is probable, are equally intent upon 
their proper employments, and, under every variety of 
constitution, gratified, and perhaps equally gratified, by 
the offices which the author of their nature has assigned 
to them* But the atmosphere b not the only scene of en« 
joyment for the insect race. Plants are covered with aph« 
ides, greedily sucking their juices, and constahtly, as it 
should seem^ m the act of sucking. It cannot be doubted 
bv v that this is a state of gratification* What else should 
fix them so close to the operation, and so long ? Other spe- 
des are running about with an alacrity in their motions, 
which cairies with it eveiy .mark of pleasure. Large 
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pfitches of ground are aometimes half covered with thet^ 
bribk and sprightly natures. li we look to wluit tlxe %ua' 
terti produce, shoals of the fiy o£ fish frequent the margiop 
of men, of lakes, aod of the sea itself These are so hap* 
p} that diey know not what to do with themselves. Their 
attitudes, their vivacity, their leaps out of the water, 
their froltcks m it, (which I have noticed a thousand times 
with equal attention and anuaement,) all conduce to shew 
their excess of spirits, and are simply the effects of that 
excess* Walking by the sea side, in a calm evening, upon 
a sandy shore, and with an ehbing tide, I have firequcndy 
remarked the a|ipeanuice of a dark clottd, or, rather, my 
thick mist, hanging over the edge of the water, to the 
height, perhaps, of half a yard, and of the breadtii of two 
or three yards, stretching along the coast as fiur aa the 
ooukl reach, and idwaya retiring with the water*, When 
*diis cloud came to be examined, it proved to be nodung 
else than so much space, filled with young shrimp^^ in the 
act of bounding into the air from the shallow margin of 
the. water, or from the wet sjoid* If any motion of a.mute 
' animal could express delight, it was this: if they had 
meant to make signs of their happiness, they could not 
have dooe.it more inteUigibly* Suppose then, wl^t I 
have no doubt of^ each individual of this number to be in 
a state of positive enjoyment, what a sum, collectively, of 
grntificaticm and pleasure have we here before our view ! 

The ywmg of all animals appear to me tn receive pk*- 
sure simply from &e exercise of ifaeir limbs and bodily fm^ 
ulties, without reference to any end to be attained, or any 
use to be answered by the exertion* A child, without 
knowing any diing of the use of language, is in a higk 4ib- 
gree delighted with being able to speak* Its incessant re- 
petition of the few articulate sounds, or, perhaps, of tJie 
single word, which it has learnt to pronounce, proves this 
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Y>otrit clearly. Nor is it less pleased with its first success- 
ful endeavours to walk, or rather to run (which precedes 
wslking), althofu^ entirely ignorant of the importince of 
attainmefit to its lilture Kfe^ and even witiioiit apply- 
ing it to any present purpose. A child is delighted with 
-speaking, without having any thing to say } and^with walk- 
ings wMiottt knoiting where to go. And, prior to both 
idiese, I am disposed to facHtve, that the waking hours of 
infancy are agreeably taken up w ith the exercise of vision, 
or perhaps, more properly speaking, widk learning to see* 
But it is not for youth akme, diat the great Parent of 
er e at io a hath provided* Hapfrinessis fonmiA wHfa the pur- 
ring cat, uo less than with the plavful kitten ; in the arm- 
chair of dozing age, as well as m either the sprightiiness 
• of the dance,, or the animatioii of the cfaace. To novelly, 
to acuteness of seosadon, to hope, to ardour of pursuit, 

succeeds, what is, in no inconsldf ruble degree, an equiva^ 
lent for them all, perception of ease.*' Herein is the ex- 
act difference between die young and the old* The young 
are not happy, but when enfoying pleasure ; the old are 
happv, when free from pain. And this constitution suits 
with the degrees of animal power which they respectively 
possess. The vigour of youth was to be atimuiaited to ac*- 
tion by hnpatience of rest f whilst, to ihs imbecility of age, 
quietness and repose become positive gratifications. In 
one important respect the advantage is wkh the old. A 
«aMa of eaae is, gcneraUy ipsaking, man attaiaafak tfafm a 
state of pleasuiv* A cen sti turiaii, t h arafete , which can 
enjoy ease, is preferable to that \vhich can taste only plea- 
sure* This same perceptioa of ease oftentimes renders old 
aigo a condition of gmt ccnafinti especially when tiding 
t at its andior, after a busy or tempestuous life* It is well 
described by Kousseau, to be the interval of repose 
and enjoyment, between the huny and the end of life. 
Vox.. I* 40 
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How far the same cause extends to other animal naiurts, 
cannot be judged of with certainty* The appeanmce oi 
wtTsfactiofP^ wkhwlucbaiost aliiiiahiaalktir ucMtfWfih^ 
aides, seek and enjoy rest, afinds ranton to bdievCf that 
this source of gratification ii appoint^ to advanced hit^ 
iindar all, or maUf of tei wioua lbaM» In ^ ipocMi 
widi which wo m beat aoquaimted, namely our own, I mm 
far, even as an observer of human life, from thinking-, that 
youth is its happiest lea&on, much less the only happy OBO : 
as n ChristtaDiy I tm wiUingtti beUaivo thnt tlMse in mgiott 
deal of truth in the following representation, given by a ver>' 
pious writer, as well as excellent mao** " To the intdii- 
gent and viituiMii, old ago praaenta a aoent of tianqttil as* 
joymenta, of obedient appetitea, of wdi ragnklad aflfrt i o ai, 
of maturity in knowledge, and of calm preparation for is- 
mortaliQr. In tfaia aereae and digmfctd state, placed, aait 
were, on the confineaof two wotldB, the aaind of a good 

n^an re\ lews what is past with the complacency of an ap- 
proving conscience ; nnd looks forward, with humble rnai 
dcnee in the mercy of God, aad with derait aq ^ia daa a UK 
watda his eternal and ever increasing fovour." 

What is seen in different stages of the same life, is still 
more exemplified in tiie liYea of daftsreat aidmala, Aair 
mal enjoymama aae infinkely diom^^ML Tlie andaa of 

life, to which the organization oi diflcrcnt animals resp^ 
tively determines them, are not only of various, but ofi^ 
poaite Ictnda* YeiaachishappfaiilBinrn. ForlnaiaMai 
animals of prey live much alone ; animals of a milder 
constitution, in socie^. Yet the herring, wktoli liv^ la 
ahoab, and the aheep, idnch livea is iocba^ ara not matt 
happy in a crowd, or move oonttMlad ismuB^/Kt ihair oMBr* 

• Father's lostruoiiont, by Or. ^tvciviJ* fti MsQciic^iP. 
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panions, than is the pike, or the lion, with the deep soli- 
tucln of lite pool, or the tonti 

Bm it will be Mid, that llie iartniott wkidi we have 

here brought forward, whether of vivicity OT repose, or of 
apparent enjoyment deiwed hom eitbesi are piclLed and 
fiivoitrabletiistuieei* Weanawer.4wt,darttiieyart|Uiataiices» 
IMVCidieless, which comprise large provinces of sensitive 
existence ; that every case which we have described, is the 
oae ofmiUioiii. At diis moncaty ia eveiy g^ven mooMttt 
of tiaM, iio>ir many myriada of ai^iiials are eating their 
food, ^yrailt) ing their appetites, ruminating in their holes, 
accom p lis h ing their wishes, pursuing their pkaaures, Uking 
^MhrpoMimeB! In eaek individual, how aiaaf things must 

go right for it to be at ease ; yet how large a proportion 
out of every species is so in every assignable instant ! 

we oouland, in tiie ^^'y of our onginai prapo* 
aition, iimt dmnghout the whole of life, aa it Is diffused 
in nature, and as far as we are acquainted with it, looking 
to the average of aenatioBs, the plundtty and the prepoB- 
d e g a ney b in lavonr of happtaeaa by a vast exccsa. In 

our own species, in winch perhaps the assertion may be 
more questionable than in any other, the prepoUency of 
good over evil, of healtli, £or e«wwple> and ease, over pain 
and distress, is evinced by die very nodoe which calaniities 
excite. What inquiries does the sickness of our friends 
ptodnce I What conwaation diair SMsfortunea I This 
•ahowa dua the eoninmi conne of tfahigs is in favour of 
happiness ; that happiness is the rule ; misery- the excep- 
tion. Were the order reversed, our attention wouki be 
called to examplea of health and conpttency, instead of 

One great cause of our insensibility to the goodness of 
die Ciiaaoi, la the vary iafiinim mtm of his bouniy> We 
prise but Bttk, what we shaie only in oommon with the 
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rest, or wkh iite geaenility of our ifiecMS. Wlien wbcw 

ot blessings, we think iui thwith of successes, of prosperous 
fortttoes, of honours, riches, prefenoents, i* e. of those ad- 
▼astagei mi lupenoritaM over othcn, wbkh wc hftppem 
eidier to |iotMM» or to be in ponuk of, or to eovet. . Tbe 
common benefits of our nature entirely escape us. Yet 
thc&e are the great things. These constitute wliat mo&t 
pn)peiiy oug^t to be ftccouatcd UeMvige 9i Fiovkkace ; 
what alone, if we might so speak, are wordiy of its cmecm 
Nightly rest and daily bread, the ordinary use of onr 
limbs, and senses^ and understanding^, are gilts which ad- * 
mit of no compariaon with any odmr» Yet, beMiae al- 
most every man we meet wtdi po aeea se s llwae, we lewre 
them out of our enumeration. They raise no aendment ; 
they move no gratitude. Now, herein, is our judgment 
^perverted by ouraelfiahness* , A bkaaingoiiglbt in tra&.io 
be the more satitfactofy, the boimQr at least of fStm donor 
5s rendered more conspicuous, by its very diffusion, 
its commonness, its cheapness ; by its failing to the 
lot, and fbnning the happineas, of the great balk 
and body of our speoiea, aa well aa of onnelvea. Nay, 
eyen when we do not possess it, it ought to be matter of 
thankfulness that others do. But we iiave a different way 
of thinking. We couzt distinction. That ia wot tbe 
worst : we m noting but what has dUatincto to re^ 
commend it. This necessarily contracts- our view of the 
Creator ^s bene&cence within a narrow compass | aad.flaoat 
unjustly. It is m those tlungs which aie so- conrnxm 
aa to be no distinction, Aat the amplituila of the Dime 
benignit) li, perceived. 

But pain, no doubt, and privations, exist, in numerous 
instances, and to a degree, which, co^eGtively^ would be 
very great, if they wefe compared with any other iMag 
fhgn.with die mass of animal fruition^ For tiie applicar 
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tioUy therefore, of our proposition to tliat mixed state of 
dungs which these exceptidos induce, two rules are neces- 
MTfv MKi both, I tfaiaiE, just mad Itir raks* One is, that 
w« regard diow effects alone whidi mn eccompanied whii 
proofs of intention : The other, that, when we cannot re- 
solve ail ap pa aftt ccB into benevolence of design, we make 
tlie lew ghre placo to die many ; the little to the great f 
that'we take oar judgment Irom a laige ami decided pre- 
ponderancy, if there be one. 

i crave leave to transcribe into th» place, what I have 
tMdd upon this aobfect m my Moral Fldloaophy. . 

** When God created the human species, either he wish- 
ed their happiness, or he wished their miseiy, or he was 
indifferent and unconcerned about either. 

If he had wisbod our mtseiy, he might have made 
sure of kia purpose^ by ftpraung our senses to be so many 
sores and pains to us, as they are now instruments of gra- 
ti^cadcm and enjoyment | or by piaciag us amidst objects, 
ao ift soited to our peiceptiou as to have eottttnually of- 
fended us, instead of ministering to our refreshment and 
delight. He might have made, for example, every thing 
WIS tBMd, bitter s every thing we saw, loathsome ; every 
dHBg we tottdiod, a sting ; eveiy tmeU, a stench ; and every 
sound, a discord* 

. ^ If he had been indifferent about our happiness or mis- 
' ay, we mm impute eooor good fortune (as all design by 
die supposkhm Is ezduded) both die capacity of our 
senses to receive pleasure, and the supply of exLtiuai ob- 
jects fitted to produce it* 

^ But either of diese, and still more bodi of them, being 
tooMi^ to be sMribnied to acddent, nothing reinams but 
the first supposition, that God, when he created the human 
Species, wished their happiness; and made for them the 
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provif^ion which he has made, with that vieW| and for that 
purpose. 

^ The wane ngamnmt mmy be proposed » jBg^i—i 
tmnS) thus ; Centmance pvtnree design ; and die predom- 
inant tendencv oi the coiui n ance indicates the dispositioD 
of the designer* The world ^Wimdfi vrkh coacri vaaeee | 
end all die oontrivancee which we ere aequaxneed vidi« m 
direcled to beneficial pnipoees* Evil, nodoobt, exists ; but 
It is never, tliat we can perceive, the object of contrivance^ 
Teedi are contrived to eat, not to ache ; their adna^ mr 
and then is incidental to the caacrivaMe» peibaps insepaniK 
ble from it : or even, if jrou will, let it be called a defect in 
the contrivance ; but it is not the object of it. This is a 
disdncdon which well deserves to be attended to» la de* 
ftcribing implements of faosbandiy, yon would bavdlf say 
of tlie sickle, diat It is made 'to eat dn reaper's hand, 
though from the construction of the instrument, and the 
maimer of using it, this mischief often follows* But if jrou 
had occasion to describe instnimeBts of tortore or ezoco* 
tion, this engine, you would say, ^is to extend the sinews ; 
this to dislocate the joints ; this to break the bones ; this to 
scorch die soles of the feet* Here, pain and miseiy are llie 
very objects of llie contrivance* Now, noddng of diis sort 
is to be found in the works of nature* We never discover 
a train of contrivance to bring about an evil purpose* No 
anatomist ever discovered a system of tngaoiaalkn, calciu 
lated to produce pain and cfiseaso; or, in explaining dm 
parts of the human body, ever said, this is to irritate ; this 
to inflame ; this duct is to convey the gravel to the kid* 
neys i diis g^and to secrete die humour which fontts the 
gout: if by chance he come at a part oi wlddi he hnowa 

not the use, the most he can say is, that it is useless ; 
no one ever suspects that it is put there to incommode, to 
annoy, or to tonnoit*" 



The two cabsa which appear to me to have the auMtof 
difficttlcjr in diem, as formmg the most of the appcawpcof 
h w t ^f /A &n to the r e p rc aet atian here ^ven, are thoseof evi9- 
omous animals, and of animals preying- upon one another* 
^boee p r o pcitiea of anhnais, wherever they ave foimd* 
aanat, I lliBk, be ig fe t ied to deaiga i becaiiae there iai m 

all cases of the first, aiul in most cases oi the second, an ex- 
press and distinct organization provided for the producing 
«f them* Under Ae ital heaid, the faaga of vipeai, the 
clings of waspa and scorpions, are as clearly intended for 
their purpose, as any animal structure is for any purpose 
the moat m cot e a tab^ faenefieiaL And the aame tfai^s 
wiuit, undcrlfae aeeood hcad^ be adoMnwledged of ^e tal« 
ons and beaks of birds, of the tusks, teeth, and claws of 
beasts of prey, of the shark's mouth, of the spider's web, 
•adof nnmherlaai weapqpa ofleaice b^owgingto diffapent 
tribea of TOiaaimai unects. We eaanot, theiefoie, avoid 
the difiiculty by saying, that the etiect was not intended* 
The Qofy qmi t k m opea to ua ta, whether it he uitimateljr 
eviL Fmn the eonfosed aad ibk unperfedioii of otiv 

knowledge, we ought to presume, that there ma\- be conse- • 
quencea of this economy which are hidden from us ; from 
the baaevolawe whiflh pervadea the general designs of na* 
tUMv we ought also to preanme, that these consequences, if 
they could enter into our caiculatioa, would tmn the bal- 
ance on the £avoufabk side* Both these i contend to be 
smMiiaUe psesumptiou* Not reasonable ptesumptioaav If 

these too cases were the only cases which nature present- 
ed to our observation i hot reasonable ptresumptions under 
daa wiimiMin» thai the caaea in question are combined with 
a aawkitade of Intentions, all proceeding from the same au- 
thor, and ail, except these, directed to ends of undisputed 
Utiliqr. Of the vhidications, however, of this economy, 
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wliich we are able to assign, such as moiC e a ttcmw tt e ^ 
dlfiealty, are die Ibilowiiig. 

' With respect to 9ef»mouf bites wid'stingt) it nmy be ob» 

served, — 

1. That) the animal itself befaig Mgsidedl, the fiandqr 
complained of is ^od4f;'fieiiig-jooiidiKive, in all eaaes, to dtt 
defence of the animal ; in some cases, to the subduing of its 
prey ; and, in some, probabfy, to the kiMipg of wIm 
caught, by a nsoital iround, inffieled in tlie passage to^ 
stomach, which ma) be no less merciful to the victim, than 
salutary to tlie devourer. In the viper, for instance, the 
p<Msonoiis fang nacy do that, whiefa, in olher swiwals xd 
prey, is done by Ae crash^of the teedu Fktigs and ariee 
might be swallowed alive witlujut it. 
' 2. But it will be said, that this provision, when it comes 
ta tlK ease bites, dcftcByemi to team toialiaa and as 
those of large quadrupeds^ is gready overdone that it 
might have i uihiled its use, and yet have been much less 
dektarioos than it is. -N^w I beiiava tlie' case of fasSs^ 
whieh -pfodttce deadi in- lar>ge aalaiab, (af^aiis^ I tbU: 
there are none,) to be very few. i ho experiments of tkc 
Abb6 Fontana, wiiich were numenons, go sitiNi|^ to liie 
pijroof of this point. Ha featad^that itsiqidaailtliaaiPiBBa 

of live exasperated vipers to kill a dog of a moderate size ; 
but that, to the killing of a mouse or a ht>g, a single bite 
was sttfflciaa* i wliich agrees with thai uaa wiB6li«'ipe winpi 
to #ie fhcnl^* The Abb6 aseasad to^be of .0fnido0,^liMit 
the bite even oi the ratdesnake wouid not usually be uior* 
tai ; allowing, howavev^ diat in certain particaiariy inlar^ 
tnnate cases, as wfien the ponctoaa httdt taoskad'aoaaa ^^csy 
tender part, pricked a principal nerve for instance, or, as 
it is said, some more considerahk lymphatiGk Tassel, daath. 
might speetfily ensae. 
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a* ItkM biM, f tU■i^ T^y jusdy remaffced, concermng 

serpents, that, whilst only a tew species possess the venoiii<^ 
OHA fKopmjf that property guanU the tnbe. The 
mou jmciMWii make it a:» o i dtd witb aa atuch cave as a 
vipetv No«r ^ tcimar witli wliieb lafga antinals regard 
this class ot reptiles, is its protection ; and this terrour id 
foundad in the ionnidahle reveqgc, which a few of ^ num- 
ber^ cpmparcd with the wfaflle, aat capaUe «f taUng. The 
speciea of atfpeats^ dcsopihad Lfmrnus, amount to two 
hundred and eighteen, of which thirty-two only are 
poiaonoaa* 

«ot onlf Ibr each almeni, iait for aadi ttate of the ele- 
ments, i. e. for every climate, and for every temperature i 
and thaa pan a£ the nMachirf eomflaiaed of, ariaea &om 
aateda (jitut humutt animal moat especially) occupying 
a lmat ioa s upon die ear^, whieh do not bdong to them, nor 
were ever intended for their habitation* The folly and 
wickedneaa of mankiiidi and necessitica psoceedi^g from 
lhaae oanasay hnve dmen nwldtuides cf ^ species to seek 
a refuge amongst burning sands, whilst countries blessed 
with hospitable skies, and with the most fertile soils, re- 
aaain abaaat wadMm a hiunan tenant* We invade the ter* 
ikorisacf wUd bcasla add vi«nainoiis vsptileS) and then* 
complain that we are inlbsled by their bites and stings* 
Some accounts of Africa place this observation in a strong 
poimnfviaw. The deaeria,^ safs Adanscm» ^'aieen-^ 
tirsfy tsaien, ensapt whew the3P are fennd to produce ser- 
pents ; and in such quantities that some extensive plains 
are ahnost entirely covered with them.'^ These are the 
Mfnrea npp s qp s kt ed te tiMt situation* Let them enjoy 
Acir eafessneei kt them have Aeir eenntry. Smface 
enough will be left to man, though hia numbers were in- 
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creaaed an hundred fold, and left to liun, wliere he wifjiA 
live exempt from these annoyances. 

Th£ second cAS£y VIZ* that of animals devour ir^ one 
another, furnishes a oonaideration of much huger extent* 
To judge whether, as a general proviaion, thia can be deem- 
ed an evf/| even so far as we understand its consequences, 
M inch, probably, is a partial understanding, the foUowing 
reflections are fit to be attended to. 

U Immortality t^Nm diia earth is out of the questkm. 
Without death there could be no generation, no sexes, no 
parental relation, i. e. as things are constituted, no animal 
happiness* The particular duration of life, aaaiipied to dif- 
ferent animals can form no part of the oly}ectton ; became, 
whatever that duration be, whilst it remains finite and 
liiuitL'd, it may always be asked, why it is no longer* 
The natural age of diifeient animals varies, from a aii^ 
day to a centuiy of yean* No account can be pven of 
this ; nor could any be given, whatever other proportion of 
life had obtained amongst them. 

The term then of life in difiarent animals being the same 
as it is, the question is, what mode of taking it any is the 
best even for the animal itself. . . 

Now, according to the established order of nature^ 
(which we must suppose to prevail, or we cannnt xeason 
all upon the subject,) the three mediods by which life is usii> 
ally put an end to, are acute diseases, decay, and violence. 
Hie simple and natural life of brutes^ is not often visited 
by acute distempers ; nor could it be deemed an impvovc- 
ment of their lot, if they were* Let it be considered, ffaeie- 
fore, in what a condition of suffering and misery a brute an- 
imal is placed, which is left to perish by decay. In human 
sickness or infirmly, there is the assistance .of man's ra- 
tional fellow creatures, if not to alleviate his pains, at least 
to minister to his necessities, and to supply the place of his 
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«wa activity. A brute, In his wild and natural state, do€» 
eveiy dung for himself When his strength therefore, or his 
speed, or his Umbs, or his senses Hul him, he Is delivered 
over, cither to absolute famine, or to the protracted wretch- 
edness of a life slowly wasted by scarcity of food* Is it 
dien to see the worid fitted whh drooping, supcramiuatedt 
iadf starved, helpless and imhelped animals, Aat yott would 
alter the present system of pursuit and prey ? 

2. Which system is also to them the spring of motion 
and activity on bodi sides. The pursuit of its prey, forms 
die employment, and appeaia to consdtute the pleasure of 
a considerable part of the animal creation. The usinj^ of 
the means of defence, or flight, or precaution, forms also 
the booness of another part. And even of this latter tribe, 
we have no reason to suppose, diartlieir happiness is much 
molested by their fears. Their danger exists continually ; 
and in some cases they seem to be so far sensible of it, as 
to provide, in the best manner diey can, agiinat it ; but it is 
only when die attack ia actually made uponlfaem, that they 
appear to suffer from it. To contemplate the insecurity 
of their condition with anxiety and dread, requires a de- 
gree of reflection, which (happily for themselves) they do 
not possess. - A karc^ notwithstanding die ntimber of its 
dangers and ita esdntes, is as playful an animal as any 

« 

other. 

3. But, to do justice to die questioD, the system of am* 
mal detiftleHtn otigfal always to be coBsidencd in strict con- 
nection with anodier property of animal nature, viz. mprr- 
fecundity. They are countervailing qualities. One sub- 
sists by the correction of the other. In treating, therefore, 
of die subject mder this view, (which is, I believe, die iriie 
one,) our business win be, first, to point out the advantages 
which are gained by the powers in nature of a superabun- 
dant multipUcadon i and, dies, to shew, diat these advan- 
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tages are so many reasons for appointing that sfflOBi of m- 
tionai hostilities^ whidi w« eo^eavouriog to account for* 

Ia alaio«t all oMii^ iiliiM piodilm bcr^^ 
ItiuoB. A single cod^bk i|MNiMt one ft ^Mib- 

cr number of eggs, than all the inhabitants of Kn^^land 
amount to. A thousand other instances of proiitick geaerar 
tion might b^^med^ wAitk^ thwigh aot efinii to tiwa, wmM 
earry on tlio i o t r e— e of dM ifMoica vMi a n|MdiCfi*lnfifc 
outruns calculation, and to an immeasurable eirteitf* The 
advantages of auch a constitution are two : iarst^ that k 
tenda to keep wrkd ahnqm lull 9 whilat« i cc w Miy t it 
«Howft the proportion betraM ihe a ovm i aytcfet of 
Tnals to be differently modified, as different purposes rc* 
quire, or as diffcrtat situations .may aibni for tbeanitiooft and 
Ibod. Where tkU ywt ltt«adiqr»Bc<iiMriia tawiafy ^ 
ted t» reeehre the tf|MM8, dwe it o^jetatoit .wilii in wMe 

effect ; there it pours hi its numbers, and replenishes ^le 
waste. We romptfli" of whxL we caii the exorbfiaiit mid* 
Uplioatioiiof aane tmuUeww inKla,iiot nloBiii^, ite 
large poftioai of nataro inighl be iefc void withoot 4t» 
the accounts of travellers may be depended upon, liiiincnse 
tracts of forest in Nortli America would be nearly lost to 
■enakwoextMcDoe^if kwmBOtlorgrMlr. *^lm^iimiky 
inluifaited rtigSiooa of AlBelioi^ in iriddi die wsMS-ata^ 
nate, and the climate is warm, the whole air is filled vnA 
crowds of these insects." Thus it ia, that where we look* 
-td £or aotttttde anddcath4iiEC aileii0e« mt moeciiitlia&iMb 
tioii, acdri^y aajajwaimit t mhk a tmsy^ a happy, wmA 
pled world. Again ; hosts of mice are reckoned amongot 
the plagues of tbe north-east part of fUirope ; whereas vast 
plains in SibcriB, as ii« iaais ham good nndi o i'J t y» would 
beUllBUss widmtdM^* Tbe Caapim ikiswls al»oonirtt^ 
cd by their presence into crowded warrens. Between die 

Volga and the Yaik^ and in the countiy of Ji|^faMuai ibd 
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Do we so envv these blissful abodes, as to pronounce the 
fffcundily ky which they are supplied irith inhabitants, to 
beaaevfl;ftnlijcct€f conplain^■adalltof]lr^ Fury 
tlier ; by virtue of this same superfecimdity, what we term 
destruction becomes almost instantly the parent oi life. 
WkMirm call UiQ;fata, «re» oiMtinct» kgkm of •nimatsd 
Mngs, (MiMng dnnr |MMtlon m the bountf of nstiire. 
What corrupts the produce of the earth to us, prepares it 
£or tbemm Aad k is by means of their rapid mukipltcft- 
tion, lliat Aigr tnke poeMaaioa of their fNwAire : a tlov 
pvopagatioo would not meet the opportunity. 

Bui ID QODjunctioii with the occasional use of this fmit- 
fttlnete^ve dweiye^ dw), that tfUonre the p t>o p oi ti o» bei 
twoea iSbn le vu'el - ipMies of MihHele to be diflfenody ■kmL* 
ified, as different purposes of utility may require. When 
the forestao£ JUncnoa Qoaie to be cleared, and the swemfie 
ikiiaf li, #MKyle iriXk gwe place to other iah^tmti» If 

the population of Europe should spread to the north and 
the east, the mice will retire before the husbaiuhnan and 
ike ahi|rfMa^ aadjmtM their altttan to herdeand ioefci» 
Uk what aoseemt die hmrai apeeiei, ttwuy-be apart of 
the scheme of Providence, that the earth should be inhabit- 
ed a dMftinn» or peihiipi a cimktiBig pcipwhtfion. kk 
ty» oooaoaif k b fMftle dnt there nagr be die lUto^ 
advantages* When old countries are become exceedingly 

corrupt, iimplcT modes of Mc^ purer morals^ and better 
^Ba^itaifeaoB ^bi^^ siaa lactr QMoa^ wl^Us^ ^reeh eotis 
wanl the eahSvaioi* widi smv plsBtifid lecuriit* Xhus the 
different portions of the globe come into use, in succession, 
aatheraMHMavfMat aad» iahieabefflri entertain oth> 
er ^gtnm, which hy duir aaddaa mdhiplioalMHm fiU die. 
chasm. In domesticated animals wc fmd the effect of tiicii 
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iecuiidity to be, that we can always command numbers : we 
OHi alwvjra h«ve m maay of may padcahr «)pQcns at we 
please, or as we can support* Nor do we compbuD o£ its 

excess ; it being much more easy to regulate abuDckmce, 
thaD to supply scarcity'. 

'But tiien this mtperfecmukty^ tlMUgh of gfftul ooeamHd 
uae and importance, exceeds die ordinary ca pa ei l y of na- 
ture to receive or support its progeny. All superabund- 
ance supposes destruction, or must destroy itself. Perhaps 
there is no species of 'terrestiial animab whatever^ wliieii ' 
would not overrun the eard^ if it were permitted «o muhi- 
ply in perfect safety ; or of fish, which would not fill the 
ocean : at least, if any single species were left to their nat- 
mrai increase without disturbance or n es tnuul, die food of 
other species wonld'be oaiunisted by their maintenance* It 
is necessary, therefore, that the effects of such pn^fick fac- 
ulties be curtailed. In conjunction with other checks and 
liatits» all subservient to the 'Same puipoae, are lim Mtn* 
mnfB which take place among animals, by dieir acthm op*- 
on one another. In some instances we oui strives experi- 
ence, very directly, the use of these hostilities* One spe« 
des of insects rids us of anodier species ; or zadnoes their 
Tsnks. A dnrd species, peihaps, fce^ the second widiin 
bounds ; and birds or lizards are a fence against the inordi* 
nate increase by which even these last nught infest us. la 
odier, more numerbus, and -possifafty nMive impotlaat in^ 
stances, diis disposition of things, aUwugb 'less neoeaaary 
or useful to us, and of course less observed by us, may be 
necessary and useful to certain other species ; or even for 
the preventing of the loss of oerlaan species ffom dm ani» 
verse : a misfortune which seems to be stadiaosly goant 
ed against. Though there may be die appearance of fail- 
ure in some of the details of Nature's works, in her great 
purposes diere never are* Her spedes naver fiuL The 
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y w p iM i iD whicil HM ongimtly lasde for dantinuiiig tiw 
wyliuidiiimii of die wotldylns |nwed itaelf to be ttfbcfl 

through a long succession ot ages. 

- What further shews, that the system of deatructum 
9«MNig8t aannds holds aa espren relatioii to the syilaii of 
ft c im d i Qri that they are parte mdeed of one compensaimy 

scheme ; is, that, in each species, the fecundity bears a pro- 
portion, to the smallness oi the animal, to the weakness, to 
thfi ahortneas of ks naturai term of life, and to thedaogem 
and eaesdee fa^ wUch it m wmmtM* An elephaal pro> 
daoea but one calf; a butterfly lays six hundred eggs* 
Birds of prey seldom produce more than two eggs ; the 
sparrow tribe, aad the dock tribe, frequently sit upon 
doaen. In the riran, we aieet with a dionaand niimows 
for one pike ; in the sea, amiyion of herrings form single 
shark. Compensation obtains throughout. Ddtencckss- 
acaa aad devaotaiion are repaid by fecundiQr, 

We hare dwdMhe longer on these consideradons, be- 
cause the subject to which they apply, namely, that of anf- 
mals devouring one another, forms the chiet, li not the only 
instance, in the works of the Deity, of an economy, stamp- 
ed 1^ marks of de«gD| in which the chaiactier of udlity 
can be called in question. The case of wnomotu animals 
is oi much inferiour consequence to the case of prey, and, in 
some degpree, is also ind^ded >under it. To both cases it 
is prafaahU that aumy asm leasons bdong, than those of 
whieh'We are in possession. 

Our f lasT proposition, and that which we have hith- 
erto been dsfaadingi, wa% '^that m avast phirality of in- 
ataiMCSt in iHdch€iitfmMice is pevesived, the design of the 
cflvtnvanee is beneficial." 

OiTR SECOKD PROPOSITION IS, that the Deity has added 
pkamr^ to aniaml sensmioBs, beyond what was necessary 
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for any other purpose, or when the purpose, 90 £ar a« k 
was aeceaMty, might have been elfiscted by the OfienidiMi 
of pain.*' 

This proposition may be thus explained. The capaci- 
ties, which, according to the established course of oaturc, 
axe fueetary to the support or preeervatioa of aa aniiwly 
however laanifeidy thejr maybe theiasukofaii otyniizft- 
tion contrived for the purpose, can only be deemed an act 
or a part of the same will, as that which decreed the exist- 
ence of the animal itself 1 became, whether the oreatknt 
proceeded from a benevolent or a malevolent beiagf these 
capacities must have been given, if the animal existed at 
all. Animal properties, therefore, which fall under this 
descriptioo, do not strictly prove the goodness of God. 
They may prove l^e existtnce of the Oetty : iliey nny 
prove a high ^degree of power and intdHgenee : but tlMy 
do not prove his goodness ; iorasmuch as they must have 
been found in any creation which was o^paUe of continu- 
ance, although it is possible to aui^poao^ that aiich a creation 
might have been prodnoed by a being whoii» viawa feamd 
upon misery. 

But there is a class of propertieS| which may be said to 
be superadded lirom an intention mpmaely daredad to hap- 
piness ; an intention to give a happy existence distinct 
from the general intention of providbig the means of ex- 
istence ; and that is, of ca ya c i l i t a for pleasure, in cases, 
wherein, so far as the conservation nf the aadividnalor of 
the species fs concerned, they were not wanted, or wherein 
the purpose might have been secured by the operation of 
pain. The provision which is made of a viRMly of ol^pooli^ 
not necessary to life, and ministering onlgi In our plaaauraa 1 
and die properties given to die necessaries of Hfe them- 
selves, by which they contribute to pleasure as weUaa pie- 
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bervation ; shew a further design, than that of g^iviog ex^* 
istetice.* 

A single instance will make all this clean Assuming 
the necessity ui food for the support of animal life, it is re-^ 
quisite, that the animal be provided with organs, fitted for 
jkrocurifig^ recemng, and digesting of its food* It 
may also be neeetaary, that the annual be impelled by its 
sensations to exert its organs. But the pain of hunger 
would do ail this. Why add pleasure to the act of eating; 
sweetness and relish to food ? Vn^y a new and appropri* 
ate sense for the perception of Ae pleasure ? Why should 
the juice of a peach, applied to the palate, affect the part so 
differently from what it does when rubbed upon the palm 
of ^e hand f This is a conatitutioni which, so far as ap- 
pears to me^ tan be resohred into nodiing but the pure be- 
hevolence of the Creator. Eating is necessary ; but the plea- 
sure attending it is not necessary : and that this pleasure 
depends, not only upon our being in possessiou'of the sense 
of taste, which is iBiRsrent from every other, but upon a 
particular state of the organ in which it resides, a felicitous 
lulaptadon of the organ to the object, will be confessed by 
any one, who may happen to have experienced that vitia- 
of taste which Ireqiiendy oceurs in fevers, when eveiy 

taste is irregular, and ever)- one bad. 

In mentioning the gratifications of the palate, it may be 
said that we have made choice of a triiing exampk. t 
am not of that opinien* They afford a sliare of enjo3rment 
to man ; but to brutes, I believe, that they are of \ ery 
great importance. A horse at liber^ paases a great part 

• Sec this topick con«idei«d la Dr. Balgay'* treitife upon the Dmaa 
Benevolence. This exoeUeat anttqr fint, I think, propoted it i aad 
nearly in the terms in which it i« here ttated. Soma other ohMnrfttioni 

aUo imdcr this keud are taken from that treatiie« 

Vol. L 42 



Digitized by Google 



Xil£ GOODVLM Of THJK OftlTT* 



of his waking hours in eating. To the ox, the sheep, liir , 
deer, and o^er nimipating loumab, die pleasiure is doubled* 
Their whole time almost is divided between brownng up- 
on their pasture and chewint; their cud. Whatever tiic 
pleasure be, it is spread over a large portion oi tii^ir exist- 
ence. If there be such as the hsfom fish, which 
swallow their prey whole, and at once, without amy time, 
as it should seem, for either drawing out, or relishing, the 
taste in the mouth, is it an improbable conjecture that the 
seat of taste widi them is in llie stomach i or, at least, that 
a sense of pleasure, whedier it be taste or not, accompa* 
nies the dissolution of the food in that receptacle, which 
dissolution in general is carried oo veiy slowly t If tlus 
opinion be right, they are more tkan repaid for their de- 
fect of palate. The feast lasts as kmg as the dtgestiim* 

In seeking for argument, we need not stay to insist upon 
the comparative importance of our esample, for the obser- 
vation holds equally of all, or of three atleast, of the olber 
senses* The necessary purposes of hearing might have 
been answered without harmony ; of smell, without fra- 
grance ; of vision, without beauty. Now ^Mf the Dei- 
ty had been indifferent about our happmess or miseiy, we 
must impute to our good forttme (as aU design by this 
supposition is excluded) both the capacity of our senses to 
receive pleasure, and die supply of external objecta fitted 
to escite it." I allege these as two fdiicitieB, for Acy are 
different things, yet both necessary ; the sense being form- 
ed, the objects, which were applied to it, might not have 
suited it ; the objects being fixed, the sense might not Inve 
agreed widi diem. A coincidence is fabre required, which 
no accident can account for. There are three pusbiblc sup- 
positions upon the subject, and no more^ The first ; that 
the sense, by its original constitution, was made to snk 
die object : the second j that the object, by its original con- 
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5ititution, was made to auil the sense : the third ; that tlic 
•enfie is so constituted, as to be able, either uuiversally, or ''^ 
wifhiii Gortna Hmito, by habh and funiUarity, to render 
every object pleasant* Whtch-ever of these suppositions 
we adopt, the effect evinces, on the part of the Author of 
nature, a studious benevolence* If the pleasures whicli 
we derive from any of our senses^ depend upon an origi- 
nal Gongrulty between the sense and the properties per- 
ceived by it, we know by experience, that the adjustment 
demanded, wkh respect to the qualities which were con- 
Imed upon the objects that aumuad us, not only choice 
and selection, out of a lioundless variety of possible quali> 
ties witli which these objects might h:\\ v been endued, but 
a proportioning' aUo of degree^ because an excess or de- 
fect of iniensi^ spoils the perception, as much almost as 
an errour in the kind and nature of the quality* Likewise 
the degree of didness or acutcness in the sense itself, is 
no arbitrary thing, but, in order to preserve the congruity 
here spoken of, requires to be in an exact or near corres- 
pondency with the strength of die impression* The dul- 
ncss of the senses forms the complaint of old age. Per- 
sons in fevers, and, I believe, in most maniacal cases, ex* 
perience great torment from their preternatural acuteness* 
An increased, no less dian an impaired sensibility, induces 
a state of disease and suffering. 

Tile doctrine of a specihck congruitv between animal 
senses and thchr objects, is strongly favoured by what is 
observed of insects in the election of tliefr food. Some of 

these will feed upon one kind of plant or animal, and upon 
no other : some caterpillars upon the cabbage alone , sonic 
upon the black cuiraat alone* The species of cateipillar, 
which eats Ae viie, wlH starve upon die dder ; nor will 
that, which we find upon fennel, touch the rose bush. Some 
insects confine diemselvcs to two or three kinds of plants 
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or animals. Some agam shew so atmig a prefmaoe, as 

to atlord reason to believe that, though they may be driven 
by huoger to others, they are led by the pleasure of taste 
to a few pardcular plants akme ; and aU dias, as it ahould 
seem. Independently of habit or imitation. 

But should we accept tiic third hypothesis, aiid evea 
cany it so far, as to ascribe eveiy thing which coocenm 
the question to habits (as in certain species, the humaik 
species most particularly, there b reason to attribute some- 
thing), we have then Ijciore us an iuiimal capacity, not less 
perhaps to be admired^ than the native congruities which 
the other scheme adopts* It cannot be shewn to reanit 
from any fixed necessity in nature, tliat what is freqiiend7 
s^ypUed to the senses should of course become agreeable to 
them* It is, so far as it subsists, a power of accomnioda« 
tion provided in these senses by the Author of their atruc* 
ture, and forms a part of their perfection. 

In which-ever way we regard the senses, they appear to 
be specifick gifts, ministering^ not only to presenrationy 
but to pleasure* But what we usually call ^ senMtt ave 
probably themselves' far from being Ae only vehides of 
enjoyment, or the whole of our constitution, which is caU 
pulated for the sao^e purpose* We have many internal 
sensations of the most agreeable kind, hardly referable to 
any of the five senses* Some physiologists have holden, 
that all secretion is pleasurable ; and that the complacency 
which in health, without any external, assignable object to 
excite it, we derive from life itself, is the eiect of our se- 
cretions going on well within us. All this may be true : 
but if true, what reason can be assigned for it, except the 
will of the Creator I It may teasonahly be aslced, why is 
nny thing n pleasure ^ and I know no answer wUch can 
be returned to the question, but that which refers it to apt 
po^ntmcnt. 
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We can ^ve no account whatever ot our pleasures 
in the sunple and original perception ; and, even when 
physical sensations are assumed, we can seldom account 
for them in the secondary* and complicated shapes, in 
which they take the name of diversions. I never yet met 
with a sportsman, who could tell me in what the sport 
consisted ; who could i;esolve it into its principle, and state 
that principle* I have been a great follower of fishing my- 
self, and in its chearful solitude have passed some of the 
happiest hours of a suilicicntly happy life ; but, to this mo- 
ment, I could never trace out the source of the pleasure 
which it afforded me* 

The " quantum in rebus inane !" whether applied to our 
amusements, or to our graver pursuits, (to which, in truth, 
it sometimes equally belongs,) is always an unjust com* 
plftint. If trifles engage, and if trifles make us happy, the 
true reflection suggested by the experiment, is upon the 
tendency of nature to gratification and enjoyment ; which 
is, in other words, the goodness of its author towards his 
*icnsltl\ c creation. 

Hational natures also, as such, exlilbit qualities which 
help to conflrm the trath of our position. The degree of 
tmderstanding found in mankind, is usually much greater 
than what is necessary for mere preservation. The plea- 
sure of choosing for themselves, and of prosecuting the ob- 
ject of their choice, should seem to be an original source 
of enjoyment. The pleasures received from things great, 
beautiful, or new, irom imitation, or from the liberal arts, 
are^ hi some measure, not only superadded, but unmixed 
gratifications, having no pains to balance them.* 

I do not know whether our attachment to property be not 
fiomethingmore than the mere dictate of reason, or even tha^ 

• Jlalgiiy on the Divine Bcneyolenct?. 
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the mere effect of association. Property communicates a 
charm to whatever is the object of it. It is die irst ol oir 
abstract ideas; it cleaves to us die doseat and the kajat 
It endears to the child its plaything, to the peasant hb cot- 
ta^, to the landholder his estate. It supplies the place d 
lutMpect and sceneiy. Instead of coveting the bean^tf . 
distant utuations, it teaches every man to find it ki lus on 
It gives boldness aiid grandeur to plains and feas, tii^ 
and colouring to clays and fallows* 

AU these considerations come in aid of our MCflM/pn^ 
position. The rcudcr will now bear la mind what QUTtv9 
propositions were. They were, £rstly, that in a vast pin- 
rality of instances^ in which contrivance b perccind, die 
design of the contrivance is beneficial : secondly ; that Ae 
Deity has added pleasure to animal sens a tions beyond uiai 
was necessary tot any other purpose i or when the pv- 
pose, so far as it was necessary^ might have been dktud 
by thf uptialion oi pain. 

Whilst these propositions can be maintained, we are au- 
thorised to ascribe to the Deity the character of beaefo* 
lence : and what is benevolence at all, must in him be w* 
Jinite benevolence, by reason of tlie in&nite, that is to say, 
the incalculably great number of objecis> vpon whicbiti» 
exercised* 



Of the ORIGIN OF EVIL no universal solution has been 

discovered ; I mean, no soUition which reaches to sBciH* 
of complaint* The most comprehensive is that ^vhicli v 
rises from the consideration general mk»m We o^yt ^ 
diink, without much difficulty, be brought to admit the icnr 
ioiiowmg points : first, that important advantages may te* 
crue to the universe from the order of nature proceeding 
according to general laws: secondly^ that geneial law<» 
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however wdl set and contdtutcd, often thwart and cross 

one another : thh-dly, that frosn these thwartings and cross- 
ings, frequent particular inconvemences will arise : and, 
fourthly, that it agrees widi our ohservataon to suppose, 
that some degree of these inconveniences takes place m the 
works of nature. These points may be allowed ; and it 
may also be asserted, that the general laws with which we 
are acquainted, are directed, to beneficial ends* On the 
other hand, with many of these laws we are not acquainti- 
ed at all, or we arc totally unable to trace them in their 
branches and in their operation ; the efi'ect oi which igno- 
rance is, that they cannot be of importance to us as meas- 
ures by which to regulate our conduct* The conservadoa 
of them may be of importance in other respects, or to oth- 
er beings, but we are unintormed of their value or use ; un- 
informed, consequent^, when, and how far, they may or 
may not be suspended, or thdr effects turned aside, by a 
presiding and benevolent will, wldkout incurring greater 
evils than those which would be avoided. The considera- 
tion, dierefore, of general laws, although it may concent 
the question of the origin of evil very nearly, (which I 
think it does,) rests in views disproportionate to our facul- 
ties, and in a knowledge which we do not possess. It 
serves rather to account for die obscurity of the subject, 
than to supply us with distmct answers to our difficultiesr 
However, whilst we assent to dte above-stated propositions 
as principles, whatever uncertainty wc may find in the ap- 
pKeation, we lay a ground for believing, that cases of ap- 
parent evil, for winch ine can suggest no particular reason, 
•are governed by reasone, whidi are more general, which lie 
^eper in the order of second causes, and which, on tliat 
account, are removed to a greater distance from us* 
• The doctrine of imperfecthnsy or, as it is called, of ev3s 
of imperfection, furnishes an account, founded, like the for- 
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mer, in views of univenal nature. Tlie doctrine is bneAf 
thb. It is probable, that creation may be better replenwh'* 

td by sensitive beings of different sorts, than by sensitive 
beings all oi one sort. It is likewise probable, that it may 
be better replenished by different orders of beings rising 
one above another in gradation, than by beings possessed 
of equal degrees of perfection. Now a gradation of such 
beings implies a gradation of imperfections. No class caa 
justly complain of the imperfections wfaidi belong to its 
place in the scale, unless it were allowable for it to com- 
plain, that a scale of being was appointed in nature ; for 
which appointment there appear to be reasons of wisdom 
and goodness* 

In like manner, ^;if(niet#, or what is resolvable into fi« 

niteness, in inanimate subjects, can never be a just subject 
of complaint, because ii it were ever so, it would be always 
so : we mean, that we can never reasonably demand that 
^ings should be larger or more, when the same denumd 
might be made, whatever the quantity or number was. 

And to me it seems, tiiat the sense of mankind has so 
far acquiesced in &ese reasons, as that we seldom ooia- 
plain of evils of thb class, when we dearly perceive them 
to be such. What I have to add therefore is, that we 
oug^t not to complain of some other evils, which stand up* 
on the same foot of vindication as evils of confessed im* 
perfection. We never complain, that the globe of oar earth 
is too small : nor should we complain, if it were even much 
smaller. But where is tht difference to us, between a less 
globe, and a part of the present being uninhabitable i The 
inhabitants of an island may be apt enough to murmur at. 
the sterility of some parts of it, against its rocks, or sands, 
or swamps ; but no one thinks himself authorised to mur- 
mur simply because the island is not larger than it is* 
Yet diese are the same griclik 
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The above are the two metaphysical answers which have 
been giTen to this great qt&estion. They are not the worse 
for being metaphysical, provided ihcy be founded (which I 
think they are) in right reasoning; but they are of a nature 
too Wide to be brought under our survey, and it is often 
difficult to apply than in the detail. Our speculations, 
tiierelbre, are peihaps better employed when diey confine 
themselves within a naAt>wer circle* 

The observations which follow, are of this more limited, 
but more determinate kind. 

Of hedHy pmn the principal ohaenradon, no doubt, is 
diat whidt we have already made, and already dwelt upon, 
viz. *' that it is seldom the object of contrivance; that, 
when it is so, the contrivance rests ultimately in good*" 

To which, however, may be added, that the annexing of 
pun to the means of destmction is a salutary provision ; in-^ 
ay much as it teaches vigilance and caution ,* both gives no- 
tice of danger, and excites those endeavours which may be 
necessary to preservation* The evil consequence, which 
aometimes arises from the want of that timely intimation 

oi danger wluch pain gives, is known to the inhabitants 
oi cold countries by the example of frost-bitten limbs. I 
have conversed with patients who have lost toes and fin- 
gers by this cause* Tliey have in general told me, that 
they were totally imconscious of any local uneasiness at the 
time. Some I have heard declare, that, whilst they were 
about their employment, neither their sitoation, nor the 
alaie of the air, was unpleasant* They felt no pain, they 
suspected no mischief; till, by the application of warmth, 
they discovered, too late, the fatal injury which some of 
their extremities had auffered* I say that this shews the 
use of pmn, and that we stand in need of such a monitor* 
I believe also that the use extends further than we suppose, 
or can now trace ; that to disagreeable sensations, we, and 
VOA. I* 43 
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all animals, owe, or have onred, many lukam of actioii 

which arc bulutai) , but which arc become SO fauiiar W 
not easily to be referred to their origin. 

Pain also ttscU is not witlKmt its dlMalarat . It may- 
be violent and frequent ; but it b sddou both violent and 
long continued ; and its pansLs and intermissions become 
positive pleasures. It has the power of shedding a satis- 
faction over intervals of ease, which, I believe, few enjojr- 
ments exceed. A man resting firom a fit of the alone, or 
gout, 18, for the time, in possession of fcetings which un- 
disturbed health cannot impart. They may be dearly 
bought, but still they are to be set against the price. And, 
indeed, it depeada upon the duration and urgency of tlw 
pain, whether they be deariy bought or not. I am far from 
being sure, diat a man is not a gainer by suffering a moder- 
ate interruption of bodily ease for a couple ol hours out oC 
the four and twenty* Two very common observatioas 
your this opimon : one is, that renusnons of pain call forth, 
from those who experience them, stronger expressions of 
satisfaction and of gratitude towards both the author and 
the instruments of their relief than arc excited by advinta* 
ges of any other kind : the second is, that the flpirits of sick 
men do not sink in prc)]}f)rtion to the acuteness of their suf- 
ferings ; but rather appear to be roused and supported, not 
by pain, but by the big^ depce of comfort which they dt- 
rive from its cessation, or even its aubstdency, wheneimr 
diat occurs ; and which Acy taste with a relish, that dif* 
fuses some portion of mental complacency over the whole 
of that mixed state of sensations in which disease baa plac* 
cd them. 

In coniK xion with bodily pain may be considered bodily 
4ucascj whether painful or not* Few diseases are fatal. I 
have before me the acoouat of a dispensary in the neigh- 
bouifaood, which states six years' experience as folk»ws i-— 
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Admitt«d 6,420 

Citttd Js476 

Dead t34 

And this I suppose nairif to agree witli what other simi- 
lar insthutioos exhibit* Now, in all these cases, some dis^ 
order nrast have been fUt, or the padcsts w^nld not hare ap- 
plied for a remedy ; yet we see how lar^c -a proportion of the 
maladies which were brought forward, have either yielded 
to proper treatment, or, what is more probdble, eeased of 
then* own accord. We owe these frecfuent rccoverks, and, 
where recovery does not take place, this patience of the hu- 
man cooBtkation under mai^ of the dtttempets by which 
It is visited, to two benefactions oC onr nature* One is, 

thut she works ^vithin certain limits ; allows of a certain 
laiitttde, within which health may be preserved, and with- 
hi die confines of whidi it only snffbrs a graduated diml- 
nntion. Diflfercnt quantities of food, different degrees of 
exercise, different portions of sleep, different states of the 
atmosphere, are compadUe with the possesion of healUu 
So fikewise is it wHii the secretions and excretions, with 
many internal functions uf the body, and with the state, 
probably, of most of its internal organs. They raay vary 
considerably, not only widioat destroying life, but without 
occasioning any high degree of inconveniency. The other 
property of our nature, to which we are still more behold- 
en, is its constant endeavour to restore itself, when disor- 
dered, to its regular course. The flinds of die body ap- 
pear to possess a power of separating and expelling any 
noxious substance which may have mixed itself with them. 
TMs they do. In erupttre fevers, fay a kindof despumadon, 
as Sydenham calls it, analagous in some measure to the in- 
testine action by which fermenting liquors work the yest 
to the surface. Hie soRds, on their part, when their action 
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U obctnacted, not onl\' resume that acdoiit as aooD as the 

ousiniction is removed, but thc\ struggle with the impedi- 
ment ; they take an action as near to the true one, as the 
dificulty and the disQrgyninalinii, with wbkh tk^ have to 
contemi, will allow of* 

Of mortal diseases the great use is to reconclU- us to 
death. The hpnrom- oi death provea the value of iiie. But 
it is in the power of disaase to abate, or even extiagiiiah 
this horrour i which it does in a wonder^ naancr, and» 
oftentimes, by a mild and imperceptible gradation. Every 
BpAn who has been placed in a situation to qhserve it, is 
surprised with the chaago which has been wioiighl in hioa- 
self, when he comf^u^ea the view which he epunauna of 
death upon :i sick bed, with the heart-sinking dismay with 
which he should some time 4go have m^t it in health. 
There is no similitude between the sciisadons of a man led 
to execution, and the calm expiring of a padeat at the dose 
of his disease. Death to him is only the last of * long^ 
train of changes ; in his progress through which, it is possif 
hie that he may eaq^erience no shocks or suddsa tranai'^ 
tions* 

Death itself, as a mode of removal and of succession, is 
so connected with the whole order of our animal world, 
^uit almost eveiy thing in that worid must he fhanged^ to 
be able to do iridiout it. It maif seem likewise impossi- 
ble to separate the fear of death from the enjoyment of life, 
or the perception of that fear from rational natures* 
Brutes are in a great measure deliveied £rom all anxic^ 
on this account by the inferiority of dieir faculties ; or rathr 
tx they seem to be armed with the apprehension of death 
just suihciently to put them upon the means pf preserva- 
tion, and no further. But would a human being wish to 
purchase this immunity at the expense of those memi|| 
pQWCTB which enable him to look forward to the future \ 



Digitized by Go 



THB GOODNESS Of THE DEITT. 341 

Death implies separation: and the loss ot tliose whom 
we love miist, necesMrily, to far « we can conceive, be 
«ccoin|Mtmed with pain* To the brute creation, nature 
seems to have stepped in with some •secret provision for 
their relief, under the rupture of their attachments. In 
their instincts towards their o ffsp i in g^apdof their oftpring 
to liiem, I have often been surprised to observe, how ar- 
(leiidy they love, and how soon diey forget. The perdna- 
city of human sorrow (upon which time also, at length, lays 
its softening hand) is probably, tbere£c^e, in some manner 
epnneeted with the quatitiee of our rational or moral na« 
turn* One thing, however, is dear, vis* diat it is better 
that we should possess affections, the sources of so many 
virtues and so many^ joys, although they be exposed to the 
inetdents of life, as well as the interruptions of mortali- 
ty^ than, by the want of them, be reduced to a state of 
selfishness, apath\ , and quietism. 

Of other external evils (still confmmg ourselves to what 
are called physical or natuml evib) a considerable part 
come withm the scope of the following observation* The 
great principle oi human satisfaction is rn^a^ement. It is 
a most just distinction, which the late Mr« Tucker has 
^ewA upon so largely in his works, between pleasures in 
n^kh we are passive, and pleasures in which we are ac- 
^e. And, I believe, every attentive observer of Imman 
life will assent to his position, that, however grateful the 
aensations may occasionalfy be in which we are passive, 
it Is not these, but the latter class of our pleasures, which 
constitute satisfaction ; which suppl}^ that regular stream of 
moderate and miscellaneous enjoyments, in which happi- 
neas, as distinguished from voluptuousness, consists. Now, 
for rational occupation, which is, in other words, for the 
very material of contented existence, there would be no 
place kit, if either the things with which we had to d^ 
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were absolutely impracticable to our eadeavourSf or if 
they were too obedieiit to our itseo* A wotMi hnuki 
with advantages on one side^ and beset with diffiraKei^ 
wants, and iaconvenieiices on the other, is die profxi 
mbode of free, mtiomli and active natures, being theftttot 
to stimulate and exercise their ftcultles* The very rffr&' 
ioriness of the objects they have to deal with, contributtsto 
this purpose* A woild in which nothing d^^^aded vfm 
oonelves, however it might have suited an itagiaaiynce 
of beings, would not have suited mankind. Their skill, 
prudence, industry ; their various arts, and their best it- 
tainments* Urom the application of which they diaw^ifait 
their highest, their most permanent gratifications, wM 
be insignificant, if things could be either moulded br m 
volitions, or, of their own accord, conformed thenielrcitt 
our views and wishes. Now it is hi this refractoriaeMttat 
we discern the seed and principle of //////.vit^i evil, as fir 
as it arises from that which is external to us* 

Cmi evils, or the evfls of civil life, are much moieeanJy 
disposed of than physical evils ; because they arc, in tnA^ 
of much less magnitude, and also because they result, by a 
kind of necessity, not onfy from the constitution of w si* 
ture, but from a part of ^t constituticn which 90<nt 
would wish to see altered. The case is this. ManHri 
will in every country 6reed up to a certain pohit of distr»fr 
That point may be different in different cooniries 
according to the established usages of life in each, ft*^ 
also shift upon the scale, so as to admit of a greater or kst 
number of inhabitants, according as the quantity ef F""** 
sion, which is either produced in the country, or suppS^ 
to it from other countries, may happen to vary. But dm^ 
must alwajrs be such a point, and the apedes will alff>^ 
breed up to it. The order of generation proceeds hf <^ 
tiling like a geometrical progression. The increase oi^ 
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vison^ under circumstanres even the must advantageous^ 
cm only assume the form of an arithmettck series* Whence 
it follows, &at die population will alwa^'s overtake the 
provision, will pass beyond the line of plenty, and will con- 
tinue to increase till checked by the difficulty of procuring 
mibsistenoe.* Such difficulty therefore, along with its at* 
tendant circumstam us, ir.u.s/ he found in every old country J 
and these circumstances constitute wliat we call poverty^ 
which necessarily imposes labour, servitude, restraint* 

It seems tmposstble to people a countify with inhabitants 
who shall be all easy in circumstances* For suppose the 
tiling to be done, diere would be such marrying and giving 
m marriage amongst them, as would in a few years change 

the face of affairs entircU- ; i. c. as woulrl increase the 
consumption ol those articles, which supplied the natural 
or habitual wants of the countiy, to such a degree of scar- 
city, as must leave die greatest part of the inhabitants un« 
able to procure them without toilsome endeavours, or, out 
of the different kinds of these articles, to procure any kind 
except diat which was most easily produced* And this, in 
fact, describes the condition of tlie mass of the communi- 
ty in ail countries a condition, unavoidably, as it should 
aeem^ resulting from the provision which is made in the 
human, in common with all ammal constitutions, for the 
perpetuity and multiplication of the species* 

It need not however dbhearten any endeavours for the , 
publick service, to know that population naturally treads 
upon the heels of improvement. If the condition of a peo- 
ple be meliorated, the consequence will be, either that the 
mem happiness will be increased, or a greater number par- 
take of it $ or, which is most likely to happen, diat bod) ef- 
fects will take place together* There may be limits fixed 

* tee a stttaaisat sf this ratjeatt in a Iste trestiie upon popiiUtioiu 
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by nature to both, but tliey are liauta not yet — *W^f 
even approached, in anj^ country of die world* 

And when we speak of lini'its mall, wc ha\ e respect 
only to provisions for animal wanU* There are sourccSf 
and meanS) and ausuliaiiesy and augMtnlnttrmit of huBan 
hafipiness, communicable without restricdon of number* $ 
as capable of being possessed by a Uiousand ]3ersons, by 
one. Such are those, which flow from a mild, contrasted 
with a Qrranmck govenunent, whether civil or domestick ; 
those which spring from religion; those which grow 
out of li sense of security; tliose which depend upon 
hai)its of virtue, sobriet}-, moderation, order ; tiiose, 
lastly^ which are founded in the poaaea ai on of well-directed 
tastes and desires, com|>aredwitfa the dominion of torment- 
iiig, pcnucious, contradictory, unsatisEcd, and UQ&atis£aI>ie 
passions. 

The diHtnctunu of civil life are enougbtobe regard* 
ed as evils, by diose who sit under thea : but, in my opin- 
ion, with very little reason. 

lu the first place, the advantages which the higher con- 
ditions of life are supposed to confer, bear no propoctioa \m 
value to the advantages which are bestowed by nature. 
The gifts of nature always surpass the gifts of fortune* 
How much, for example, is activity better than attendance i 
beauty, than dress s appedte, digeadon, and tranquil bow- 
ela, than all the studies of cookery, or than the most coat* 
ly compilation of forced, or far-fetched daiuiics? 

Nature has a strong tendency to equalization. Habit^ 
the instrument of nature, is a great leveller j the f amilianh 
ty wluch it induces, taking off the edge both of our pk*- 
sure and our sufferings. Indulgences which are habitual 
keep us in ease, and cannot be carried much further. So. 
that, with respect to the gradhcadons of which the sensea 
are capable, the difference is by no means propordooaUe 
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to the apparatus. Nay, so far as superiiuit)' generates fas- 
tidknisiieas, differeiice is on the wrong side. 

It u not necesaaiy to contend, ^at the advantages de* 
nred'fiMi weakh are none^ (under due regulations they 
an certainly considerable,) but that they are not greater 
tluui they ouglit to be. Money is the sweetener of human 
to9; AetobstitBte for coercion i the reconciler of labour 
with liberty. It is, moreover, the sdmulant of enterprise 
in all projects and undertakings, as well as of diligence in 
the most beneficial arts and emjdoyments. Now did af- 
fluence, when possessed, contribute nothing to happiness, 
ar'nodiing beyond die mere supply of necessaries ; and 
the secret should come to be discovered ; Ave might be in 
danger of losing great part of the uses, which are, at pre* 
aent, derived to us dirough this important medium. Not 
only would the tranquillity of social life be put in peril by 
the want of a motive to attach men to thtir private con- 
cerns ; but the satisfaction which all men receive from 
success in their respective occupations, which collectively 
cbttstkules the great mass of 'human comfort, would be 

done away in its very principle. 

With respect to station, as it is distinguished from riches, 
whether it confer authority over others, or be invested with 
honowns which apply solely to sentiment and imagination, 
the truth is, that what is gained by rising through the 
ranks of liie, is not more tl^ sufficient to draw forth the 
esertions of those who are engaged in the pursuits which 
leid to advanceinent,'and which, in general, are such as 
ought to be encouraged. Distinctions of this sort are sub- 
jects much more of competition than of enjoyment : and 
in diat c om pet i tion their use consists. It is not, as hadi 
been rightly observed, by what iStut Lord Mayor feels in 
his coach, but by what the apprentice feds who gazes a.£ 
him, that the publick is served* 

Vol. I* 44 
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As wtmpptmdk themmnlti ollmiiiaa gVfattttiiiAr 

comparison of good and evil, with respect to personal com- 
fort, becomes still more problematical ; even allowing to 
ambiuon all its plcMures* The poetaski» ^ Whatis^mh 
dcur, what k power The philotopher aaswcn, ^ Can* 
straint and plague ; et in maxima que fortuna minimum fi- 
ccre.^^ One very common errour Misleads Uie opinion o£ 
mankind on thk head, viz* that» iiaivcnuilly, antiiori^ it 
pleasanty aubniiasiflB painfiiL la the ^juuenl ooune rf 
human aA'airs, the very reverse of this is nearer to tit 
truth. Command is anxiety, obedknce ease* 

Artificial disdnctioiis aoncttmea pr o wp s e real e^iali^' 
Whether they be hersditaiy, or he the homage pud to 
fice, or the respect attached by pnblick opinion to partial 
iar professions, tliey sci-ve to confront tibat grand and un- 
avoidable dftstioction which arises from propcrtfy aiui 
which is most oveibeariog wheve there is no other* It it 
of the nature of property, not only to be irregularly diiiri* 
buted, but to run into large masses* Publick laws should 
be ao oonstnictsd as to £Mroiir itsdifivakm as much afi 
can. But aU that can be done hy laws, e o nsisteiitly wilb 
that degree of government of his property which ottglbt to 
be left to the subject, will not be suificient to counteract 
this tradeacy. There must alwiqrs thcmfoiic be the dif« 
leiience between rich and poor ; and this difocnce wiUbe 
the more grinding, when no pretension is allowed n> ^ 
set up against it. 

So that the evils, if evils they must be catted, which 
spnng either ikom the necessary soboidinatioiis of civil 
life, or from the distinctions whidi have, naturally, dioogl^ 
not necessarily, groun up in most societies, so long as they 
are unaccompanied fay privileges injurioiis or oppressive to 
the rest of the communilyi are sudi^ as wy^ cve& hf ^ 
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most depressed ranks, be endured with very littk preju- 
<itce ID their oomforc 

The miecMA of whkli nankiiid are die occatifn to one 
another, by their private wickednesses and cruelties ; by 
ijrannical exercises of power; bj rebeUioiis against just an- 
iStufnty t by wars ; by national jealousies and compeddoos 

operatinj^- to the destruction ot third countries ; or by other 
instances of misconduct either in individuals or societies^ 
nre sB tt» be resolved into die chara d er of naa, as a frte 
agenU FVee agency in Hs very essence contaitw Kabtliff 
to abuse* Yet, if you deprive man ot his tree agency, you 
attbifietc bia natoie* Yon may have order iron him a»d 
regularity, as yon may from die ddes or the trade wimb^ 
but you put an end to his moral character, to virtue, to 
merit, to accountableness, to the use indeed of reason^ 
To which must be added the observadon, that even the 
bad qualities of naidcind have an origin in their good ones. 
The case is this : human passions are eidier necesswy to 
tanum welfare, or tnptkk^ of being made, and, in a great 
najority of inataneet, in fact made, conducive to its 1mi|I- 

piness- These passions are strong and general ; and, 
periia{»| would not answer their purpose unless they were 
■0. Dot screngdi and generaliqry when it ia expedient^ 
that particular circumstances should be respected, beccmve, 
if left to themselves, excess and misdirection. From 
which excess and misdirecdoa the vices of mankind (the 
causes, no doubt, of much mrsery) appear to spring. This 
account^ whilst it shews us the principle of vice, shews us^ 
at the same time, the ptovmce of reason and of sdf gov* 
ennnent ; the want aboof every support which can he pro- 
cured to either from the aids of religion ; and it shews this, 
widiout having recourse to any native, gratoittms maltgni^ 
in die human constttttdon* Mr* Hume, in his posdiumeus 
dialogues, asserts, indeed, of idlenesSyOY aversion to labour, 
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(whkhhe stMei tolie stthe rootof acouider«bk]>«t<)f 

the evils which mankind sufTer,) that it is simplv and iiicrelv 
bad* But how does he distinguish idleness from the love 
of ease I or n he rate tbat Um lore of ease m indhrkhiali 
18 not th« chief foundation of social trinqutUity f It will 
be foiiiul, 1 believe, to be true, that in every community 
there is a laige class of its members^ whose idleness is the 
beat quality about tfaeia> being the comctire of other M 
ones* If it were possible, in every instance, to give arigte 
determination to induslri , we coiild never have tuo much 
of it* But dus is not possible, if men are to be free« Afid 
without this, nothing would be so dangnouat aa an laces* 
■ant, nniveieal, indefatigable activity* In the civil woiH 
as wlU as in the material, it is the yis in^rtife wiuchkecp) 
tluag;» ia their ordert 

Natural Theology has ever been pressed with this' 
question; Why, under the regency of a supreme and be* 
nevolent will, should there.be in the world,, so nadif M 
there ia, of die appearance of chmice ? • 

The question in its whole coinp;^ss lies beyond our retell: 
but there are not wanting, as m the origin of evil, answ^ 
which seam to haveconsideraUe weight ia particular casei^ 
and also to embrace a oonridanMe miinber of cases. 

I. There must be c fiance in the midst of design ; by 
which we mean, that events which are not designed, neces- 
sarily ansa from the puraait of evenia whadi are desigBsi 
One man travelling to Yofi meets another man travsBisg 
to London. Their meeting is by chance, is accidental, 
and so would be called and reckoned, ikau^ the jauntfp 
which produced the meetings were, bodi of t]iem» uadei> 
taken wilh design and from deliberation. The msid«ffi 
thougjh a^cideQtal, was nevertheless hypothetically nccc?^ 
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sai y, (which is the only sort of necessity that is intc lligi- 
blei) for, if the two journeys were commenced at the time, 
punned ia the dtreedon, and with the speed, m whieh and 
¥rith which tlief were in fact begun and performed, the 
mectinc^ could not be avoided. There was not, therefore, 
the less necessity in it for its being by chance. Again, tho 
FencottBtni might be most unfortunate, dumgh die emndst 
upon whidi eaeh putf set out upon his journey, were the 
most innocent or the most laudable. The bye effect may 
be unfavourable, without impeachment of the proper pur- 
pos«t for the sake of which tiie train, Item the operation 
of which these consequences ensued, was put in motimi* 
Altliough no cause act without a good purpose, acciden- 
tal consequences, like these, may be either good or bad* 

II* The €ffearanee of chance will always bear a pro- 
portion to die ignorance of the observer* The cast of a 
die as rej^ilarly follows the laws of motion, as the going 
of a watch ; yet, because we can trace the operation of 
those laws thnmgli the. worica.and MoreaMnts of the watch, 
and cannot trace dicm in die shaking and throwing of the 
die, (though the laws be the same, and jncvail equally m 
both cases,) we call the turning up of the number of the 
die chance, the pointing of the index of the watch, machin- 
ery, order, or by some name which excludes chance. It is 
the same in those events which depend upon the will of a 
free and rational agent. The verdict of a jury, the sen- 
tenoe of a judge, the icaolntion of an assembly, the issue of 
8 twrtiBtied decdon, will have more or less of the appear* 
ance of chance, might be more or less the subject of a wa- 
gCTy according aa we were less or more acquainted with the 
renMis whidi iiiflngnc«l die delibeiation* The difoence 
resicha in tho infetmaidon of die observer, and not in the 
thing itself; which, in all the cases proposed, proceeds 
from ioteUigeacc, from mind, from counsel, from design* 
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Now when llib one cause of the appearance of diancci 
viz* the ignorance of the obtehw* conws to bo applied t> 
die operations of the Deitf, it is easy to lioveaee how Irak- 
lal it niust pro\ ( of difficulties, and of seeming confusioD* 
It is only to think of the Deity, to perceive what variety of 
objects^ what dtstanoe of time^ wiiat extent of space and 
action^* lua coonseb nay, or radxr muat, coaspiehndf 
Can ft be wondered at, that, of the purposes which dweflia 
aiich a mind as this, so small a p^rt should be known to 
mi It is only necesaaiy, therefore, to bear in oiur dioiigbt, 
that, in proportion to die inadequateMtaofour inlaraaiioB» 
will be the quantity in die woild of apparent chance* 

III. In a great variety of cases, and of caaes compre- 
liending numerooa attbdivisiona, it appeara, for asaay rea- 
sons, to be better, tint eventa riae up by ckmcCf or, nwv 
properly speaking, widi tlie appearance of chance, dam ^ 
cording to any observable rule whatever* This is not «J- 
dom die case even in human an'angementa* £ach person s 
place and precedency in a pufaficit 'meeting may be deter- 
mined by ht* Work and fabour may 
and burthens may be aiiotted* 

....^.....Operumquc Uborcm 
Psrtibttg squabat juitasj aul mtIc trahebaL 

Military service and station may be aUotied^ The distri- 
budon of provision may be made by htf aa It is tn e stilor'i 

mess ; in some cases also, the distribution of favourt*^ 
be made by lot. In all these cases it seems to be ackno^ 
edged, that there are advantages in permitdng events to 
chance, superiour to diose, which would or coold tti^ 
from reflation. In all these cases also, though 
rise up in the way of chance, it is by appointment that they 
do so* ^ 
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In olber eY«Bta» wd audi as ar« independciit of humm 
will, the reaacma lor this prsfereiice of uncartainty to rule 

appear to be still stronger. For example, it seems to be 
expeiiieiu, that the period of human life should be unccr^ 
Umu Did mortaliiy follow any fixed rule, it would jao- 
diice a aecuritf in those that were at a distance from it^ 
which would lead to the greatest disorders, and a horrour in 
iSbomt who approadied it, similar to that which a condemn* 
ed prismier feels on the night before his eaeecotion* But, 
that death be uncertain, tlie young nuist sometimes die, as 
well as the old* Also, were deaths never sudden^ they, 
who am in haahh, would be too confident of lifi% The ' 
strong and the active, who want most to be warned and 
checked, would live without apprehension or rMtraint. On 
the other hand, were sudden deaths very frequent, the 
sense of constant jeopardy would interfere too much with 
the clcgi ee of ease and enjoyment intended for us : and hu- 
man life be too precarious for the business and interests 
whifib bdong to it* Theie oould not be dependance either 
up(» our own lives, or die lives of those with whom wc 
were connected, sufficient to carry on the regular othces of 
human society* The manner, therefiare, in which death is 
made to occur, conduces to die purposes of admonition, 
without overthrowing the necessary stability of human af- 
furs. 

Disgase being ihc forsrumier of death, there is the same 

reason for its attacks coming upon us under the appear- 
ance of chance, as there is for uncertauity in the time of 

The ^eataw are a mixture of regularity and chance* 

They are regular enough to authorize expectation, whilst 
their being in a considerable degree irregular, induces, on 
the part of the cultivators of the soil, a necessity for per- 
sonal attendance, fur activity, vigilance, precaution. It is 



this necessity which creates fanuen; which divides tfic 
profit of the u>il between the owner and the ocoqier; 
which, by reqairmg expe^ents, by ificreasing employment, 
and by rewardhig expenditure, promotes agricultural arts 
and agricultural life, of all modes of life the best, bdngie 
moBt conduciye to health, to virtue, to enjoyment I Ik* 
lieve it to be founcl in fact, that where the soil is the mwt 
iruitiul and the scasoDS the most constant, there tk 
condition of the cultivators of the earth is die nat 
depressed. Uncertamty, ^wrefere, has its me evca a 
those who sometimts complain of it the most« Sea&oos ai \ 
scarcity themselves are not without their advantageSk Thy 
call ferdi new exertions ; ihey set contrivance sad ug^ 
jiuity at work ; they give birth to improvements iaagricuSr 
turc and economy; they promote the tnvfittngatioii ukI 
management of publick moorces. 

Again ; there are strong intelligible reasons, why that 
should exist in human society great disparity of wealth aod 
station ; not only as these things are acquired ia ddbt' 
ent degrees, but at the first setting out of life. Ltoniff) 
for instance, to miswcr the various demands of civil tfCi 
there ought to be amongst the members of every civil so* 
cieQr a diversity of education, which can only bdoagto v ; 
original diversity of circumstances^ As this sort of dispar* 
ity, which ought to take place from the beginning of lii^^ 
must, ex hypothetic he previous to the merit or deocot^^ 
the persons upon whom it fells, can it be better ddpowil 
of than by chance ? ParDiUigc ib that sort of chance ; yet ! 
it is the commanding circumstance, wluch in general fixe» 
each man's place in civU life, aksog with eveiy thiag vl>(^ 
appertidns to its dBstanctions* it may be the result d t 
henehcial rule, that the fortunes or honours of the father 
devolve upon the son; and, as it should seem, stiD 
more necessaiy rule, that the low or Jaborioua contfi> 
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ot the parent.be communicated to his family; but, with 
tvspect to the suoceaaor hifnaelf, it k the drawing of a tick* 
€t in a lottery. Inequalities therefore of fortune, at least 
the greatest part of them, viz. iliose which attend us from 
our birth, and depend upon our birtii, may be left, as they 
are left, to cAancci without any joat cauae for quesdoung 
the regency of a supreme Disposer of events. 

But not only the donation^ when by the necessity of the 
case they must be gifts, but even the acqmrakUity of civil 
advantages, ought, perhaps, in a considerable degree, to lie 
at the mercy of chance. Some would have all the virtuous 
lich, or, at least, removed ^m the evils of pover^^ with- 
out percdving, I suppose, the oonse<|uence, that aU the 
poor must be wicked. And how such a society could be 
kept in subjection to government, has not been shewn : for 
^ poor, tint is, they who seek their subsistence by con- 
staot manual labour, nuut still form the mass of the com- 
munity ; otherwise Ae necessary labour of life could not 
be carried on; the work would not be done, which the 
wants of mankind in a stale of civilization, and still more 
in a sute of refinement, require to be done. 

It appears to be also true, that the exigencies of social 
life call not only for an original diveitity of externai cir- 
aumstanees, but for a nuxture of dilferent faculties, tastes, 
and tempers. Activity' and contemplation, restlessness 
and quiet, courage and timidi^> ambition and contented* 
siess, not to say even Indolence and dnlaess, are all wanted 
in the world, all conduce to the well going on of human 
- affairs, just as the rudder, the sails, and the ballast of a 
ahip, all perform their part in the navigation* Now, since 
these ch a r a ct ers require for their foundation different ori«- 
ginal talents, different dispositions, perhaps also diilcient 
bodily constitutions j and since, likewise, it is apparently 
eiqpedient, that they be promiscuously scattered amongst 
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the dUfierent chttes of aocie^, cm llie ^strilmlm ui dl- 

ents, dispositions, and the constitutions upon whkh th^ 

depend, be better made ti;ian by cfumce ^ 

Thie 0/j^0ffC«f of apparent cbaoce, are conrtaai^ «d acB> 
Bible interpontion ; eTeiy degnee of Mcref diwctiMi bdag 

consistent with it. Now of ( onstdncij ^ or ot fixed and 
. known, rules, we have seen in some cases the inapplicabil- 
ity : and inconTenienoes, which we do sot see, nig|it at* 
tend their applicadon in other cases* 

Of sensible interposition we mav be permitted to re- 
mark, til at a Providence, always and certainly distinguish- 
able, would be nettiicr More nor less than mtrades render- 
ed frequent and eontnMMi. It is difieuk to judge of the 
state into w hich this \voulcl thi ow us. It is enough to say, 
that it would cast us upon a quite different dispensatioo 
from that under which we Ikvt. It would he a total loii 
radical change. And the change would deeply afect, « 
perhaps subvert, the whole conduct of human affairs. I 
can readily believe, that, other circumstances being adapt- 
ed to it, such a stale might be betaer lhaaour pietfnt aiate. 
It may be the state of odier beings ; it may be oursheresf* 
ter. But the question with which w c are now concaa*^ 
is, how far it would be consistent with our condition, sup- 
posing it in other respects lo remasu as it is ? And ii^ ^^'^ 
qw«k» dMR Mem to b* ftMou of 8»M « 
negative side* For insCance, so long as bodily labour t/^ 
tinues, on so many accounts, to be necessar)' for the balk 
of mankind, any dependency upon aiqpenuuural aidt ^' 
fixing those motives which promote •exeition, or by reliv- 
ing those habits which engender patient industry, might** 
troduce negligence, inactivity and disorder, into the moft 
useful occupations of human life ; and thereby detienorat^ 
ihe conditioii of human life itadf* 
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As moral ap;ents, we should experience a still j*;reater al- 
teration, ot which more will be said under the next article* 
AltboQgfa therefore the Dei^, who possesses the power • 
Winding and turning, as he pteases, the course of causes 
which issue from iiimscii, do in fact interpose to alter or 
intercept effects, which without such interposidon would 
have taken pfau:e, yet is it by no means incredible^ that his 
Providence, which alw a} .s rests upon linal good, may have 
made a reserve with respect to the manifestation of his in- 
tevference, a part of the rery plan which he has appointed 
for our terrestrial existence, and a part conformable with, 
or^ in some sort, required by, other parts of the same plan. 
It is at any nte evident that a large and ample province 
remains for the exercise of Providence, without its being 
naturall) perceptible by us ; because obscurity, when applied 
to the interruption of laws, bears a necessary proportion to 
the imperiection of our knowledge when applied to the laws 
themselves, or rather to the eflFects, which these laws, under 
their various and incalculable combinations, would of their 
crwn aceord produce. And if it be said, that the doctrine of 
<Uvine P rovi d ence, by reason of the ambiguity under which 
its exertions present themselves, can he attended with no 
pracUcai influence upon our conduct ; that, although we be- 
lieve ever so firmly that there is a P^idence, we must pre- 
|iare, and provide, and act, as if there were none ; I answer, 
that this is admitted ; and that we further allege, that so to 
prepare and ao to provide, b consistent with the most per* 
isetassiinmeeof the reality of a Providence ; and not only 

so, but that it is, probable, ohl- advantage ol the present 
State of oiu: information, that our provisions and prepara- 
tfMtareMtdiituihedbyit. Orif it be still asked, of what 
nae at afi then b ^ doctrine, if it neither alter our meas- 
ures, nor regulate our conduct ? I answer again, that it is 
of the greatest use, but that it b a doctrine of sentiment 
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and pict^t not (immediately at least) of action or condaa; 
that it applies to the consolatian of men's minds,, to thdr 

devotions, to the excitement of gratitude, the support of 
patience, the keeping aUve and the strengthening of eveiy 
motive for endearouring to please our Maker ; and diat 
these are great uses. 

Or ALL VIEWS under which human life has ever bees 
considered, the most reasonable in my judgment is that, 
which regards it as a state of probation. If the course ol 
the world were separ^d from the contrivances of nature,! 
do not know diat it would be necessary to look for any oth- 
er iccount of it, tlian w hat, if it may be called an account, is 
contained in the answer, that events rise up by chaoce. 
But since the contrivances of nature decidedly evince ia* 
tenthn ; and since the course of the world and the contri- 
vanccs of nature have the same author ; we are, by the 
force of this connexion, led to believe, that the appearance, 
under which events take place, is reconcUeable with the 
supposition of design on the part of die Deity. It is enough 
that thty be reconcileable with this supposition; and it is 
undoubtedly true, that they may be reconcileable, though 
we cannot reconcile them* The mind, however, which 
contemplates the works of nature, and, in those works, lacs 
so nnuch of means directed to ends, of beneficial effects 
brought about by wise expedients, of concerted traio& of 
causes terminating in the happiest results ; so much, in * 
word, of counsel, intention, and benevolenee : a mind, 
drawn into the habit of thonght w hich these observations 
excite, can hardly turn ita^ view to the condition of our ovm 
species, without endeavouring to suggest to itself Mine 
purpose, some design, for which the state in wluch we aie 
placed is fitted, and which it is made to serve. Now WC 
as&ert the most probable supposition to be, that it is a state 
of moral probation ; and that many things in it suit with 
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liiis hypothesis, which suit with no other. It is not a state 
of umnixed liappiDess, or of happiness simply : it is not a 
state of dtttgned misery, or of misery simply : it is not a 
state of retribution : it is not a state of punishment. It 
Mtita with none of these suppositions. It accords much 
better with the idea of its being a condition calculated for 
ihe production, exercise, and improvement of moral qual- 
ities, with a view to a future state, in which these qual- 
ities, after being so produced, exercised, and improved, 
may, by a new and more favouring constitution of things, 
receive their reward, or become their own* If it be said, 
that this is to enter upon a religious rather than a philo* 
sophical consideration, I answer, that the name of religion 

ought to form no objection, if it shall turn out to be the 
case, that the more rehgious our views are, the more prob- 
abili^ they contain* The degree of beneficence, of be* 
nevolent intention, and of power, exercised in the construc- 
tion of sensitive beings, goes strongly in favour, not only 
of a creative, but of a continuing care, that is, of a ruling 
Providence. The degree of chance which appears to pre- 

vail in the world, requires to be reconciled with this hy- 
pothesis* Now it is one thing to maintain the doctrine of 
Providence along with that of a future state, and another 
tiling wtdiout It. In my opinion, the two doctrines must 
stand or faU togedier. For although more of this appar- 
ent chance may perhaps, upon other principles, be ac- 
counted for, ^lan is gcnerafly supposed, yet a future state 
alone rectifies all disorders ; and if it can be shewn, that the 
appearance of disorder is consistent with the uses of life, 
as a frefaratory state, or that in some respects it promotes 
these OSes, dien, so far as this hypothesis may be accept- 
ed, the j^ound of the difficult\'^ is tlone away. 

In the wide scale of human condition, there is not per- 
haps one of its maailbld diversities, which does not bear 
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upon die dttign here suggested* Viitne is ntfinitely vai- 
ous. 1 here is no situation in which a rational being is 
placed) from that of the best-iiistnicted Christian, down to 
the condition of die nidest barbariaB,' which sfods not 
ixxnn for moral agency $ for die acquindon, auaxwtj mi 
display of voluntary qualities, good and bad. He:ilth and 
sickness, enjoyment and suffering, riches and poverty, 
knowledge and ignomce, power and snbiecdoii, libcf^ 
and bondage, ciYiIazadon and baiharity, ham all didr of« 
fices and duties, all serve for the Jonnutio?! of character: 
for when we speak of a state of trial, it must.be remeniber- 
. ed, that characters are not only tried, or proved, or detect- 
ed, bttt diat diey are geneMed also, and firmed, hf » 
cumstances. The best dispositions may subsist under Ae 
most depressed, the most aiiiicted fortunes. A West-In- 
dian slave, who, amidst his wrongs, retains his benevo- 
lence, I, for my part, look upon, as amongst the foicMt 
of human camUdates for die rewards of virtue. The Had 
master of such a slave, that is, he, who in the exercise 
of an inordinate authority, postpones, in any degree, 
his own interest to his slave's comfort, is likemc 
a meritorious character i but still he is inleriour te Im 
slave. All however which I contend for, is, that 
destinies, opposite as they may be in every other vieW) tf^ 
both triaUi and equally such* The observadon aiiy^ 
applied to every other condition ; to the whcde range of th^ 
scale, not excepting even its lowest extremity. Saw^ 
appear to us all alike ; but it is owing to the distance at whicii 
we view savage life, that we perceive in it no dtacriimo*' 
tionof character. I make no doiibt, but that moral quak* 

ties, both good and bad, are called into action as much* 
and that they subsist in as great variety, in these inarti£^^ 
societies, as diey are, or do in polished Mfe. Cmtim f^ 
least it is, that the good and ill treatment, which each A' 
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voluntarv conduct of thos^ about him, than it does, or 
oug^ to do, under regular civil iostUutiooSy and the coer- 
dim of pubUck lanrs. So egvn, to tum our eyes to die 
other ead of the scak, namel) , that pait of fit which is oc- 
cupicd by mankind, enjoying the benefits of learning, toge- 
ther with the lights of revelation, there also, the advantage 
is lA along pr^kOkmry* Chriatisnifir hself, I mean the 
revekdon <ji Chrittisiiity, is not oidy a blessing, but a triaL 
It is one of the diversified means by which the character is 
exercised ; and they who require of Chiistiaiitty, that the 
iwelfltionof it dtonld be nnmnal,m^ posubty be Ibund 
to require, diat one speeles of probation shonid be adopted, 
if not to the exclusion of others, at least to the narrowing 
of that variety which the wisdom of the Detly hath ap* 
pointed to this pait of his mond eoonomy.^ 

N«fw if this supposition be well fennded : that is, if it 
be true, that our ultimate, or our most permanent happiness, 
will depend not upon the temporary condition into which 
we are cast^ bnt upon our behaviour in it i then is it a much 
more fit sidijeet of chance dian we usually allow or appre- 
hend it to be, in what manner the variety of external cir- 
cumstances, which subsist in the human world, is distri- 
hMd amongst the mdivtduals of the species* This life 
bemg a state of probation, it is immaterial," says Rous- 
seau, ^ what kind of trials we experience in it, provided 

* The reader will obterre, that I speak of the reveUtion of Chriatiia* 
ity M distinct from Christianity itself. The dupen$atUH may already be 
universal. I'hat part of mankind which never heard of Christ's name, 
may nevertheless be redeemed, that is, be placed in a better condition," 
With respect to their future state, by his teterveMion s may be the objects 
of his ben iyuty and iBme m ifla, m wett as of the prspitisteiy fktse nf 
his paasiso. But thkU not "natural thool^;** tlmefofe I will not 
dwell longer upon it. 
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they product their effects." Of two agents, who wt— ri i** 
different to the moral Governour of tke universe, one may 
be exercised bf riches, the other hj ^avertfm The mi* 
nent of these two shall appear tor be vtry oppottSe, w h i ht 
in truth it is the same : for though, in many respects, liiwi- 
be great disparity between the conditions assigned, in ooe 
mam article there may be none, tis* in that they are alike 
trials ; have both their duties and temptations, not less ar- 
duous or less dangerous, in one case than the other ; sa 
thaty if the final awwrd foiiow the character, the orignai 
distribution of the circumstances under which that clmne* 
ter is formed, may be dc tended upon principles not only ot 
justice but of equality* What iunders, therefore, but thM 
mankind may draw lots for their cdildition ? They tabs 
their portion of faculties and opportunities, as any un- 
known cause, or concourse of causes, or as causes acting 
for other purposes, may happen to set thm ovt^ hut ihe 
event is governed by that which depends upon themsdres, 
tlie application of what they liave received. In dividing 
die talents, no mle was observed ; none was muumiy z 
in rewarding the use of diem, that of the most correct ju&> 
Uce. The chief difference at last appears to be, that the 
right use of more talents, i* e* of a greater tniat, wiH be 
more highly rewarded, than the right use of fewer takal^ 

i. e. of a less trust. And since tor other purposes, it is 
expedient, that there be an inequality of concredited lai- 
ents here, as wdl, probably^ as an inequality of condidcas 
hereafter, diough aH remuneratory, can any nile, adaf itir d 
to that inequality, be more agreeable even to our apprehen- 
sions of distributive justice, than this is I 

We have said, that the appearance 
attends the occurrences and events of life, not only docs 

not interfere with its uses, as a state of probation, but that 
h promotes tiiese uses. 
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JPa§9h0 viituet, of all odien the aeverttt and the nioit 

sublime ; of all others, perhaps, the most acceptable to the 
Deity ; would, it is evident, be excluded from a constiiu- 
tuwi in wbich htppbien aodoiieeiy regularly followed vir- 
tue and viee. Fadcnce and conpoiure under dietrees^ af- 
fliction, and pain ; a steadfast keeping up of our confi- 
dence in Gody and of our reliance upon his final goodness, 
«t the time whm evefy tiling pment is adverse and dis- 
eoaraging } and (wliat is no kss diftcnlt to relun) a cor- 
dial desire for the happiness of others, even when we are 
deprived of our own : these dispositions, which constitute, 
perliqis, the perfection of our moral nature) would not 
hove found dieir proper office and object in a state of 
avowed retribudon ; and in which, consequently, endur- 
ance of evil would be only submission to punishment* 
• Again; one man's auieringt may be another man's 
triaL The family of a sick parent is a school of filial pie* 
ty« The charities of domestick life, and not only these, 
but all the social virtues, are called out by distress. But 
then, ausery, to l>e the proper ol^ect of mitigation, or of 
timt benevolence which endeavoun to relieve, must be 
really or apparently casoaL It is upon such sufferings 
alojic that benevolence can operate. For were there no 
crviis in the world, but what were punishments, properly 
wai iBA^gibly such, benevolence would oofy stand in the 
way of justice. Such evils, coasistendy with the adminis* 
tration of moral govtrnnient, could not be prevented or 
alleviated, that is to say, could not be remitted in whole or 
in part, except by the authority which inflicted them, or by 
an appellate or siiperiour anthortty. This consideration, 
wiiich 13 founded m our most acknowledged apprehensions 
of the nature of penal justice, may possess its weight m the 
IMvme oowQcila. Vtrtiia perhaps is the greatest of all ende« 
la huoum bmags retaftive vhrtuea fbnn a large part of the 
Vol. I. 4fi 
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whole. Now felative virtue presupposes, not ctely Ae ex" 
istencc of evil, without which it could have no object, n9 
material to work upon, but that evils bC) apparently at least, 
nusfortmnet ; that is, the effects <^ apparent chance. It 
may be in pursuance, therefore, and in furtherance of die 
same scheme of probation^ that the evils of life are made 
90 to present themselves* 
I have ahready observed, that, when we let in religioos 

considerations, we often let in light upon die diificulues of 
uature. So in the iact now to be accounted ior, the 4k' 
grte of happiness, which we usually enjoy ia this Ule, mrf 
be better suited to a state of trial and probation, than a 
greater degree would be. The truth is, we are rather too 
much delighted with the world, than too little. Imperfect, 
broken, and precarious as our pleasures are, they are mote 
than sufRcient to attach us to the eager pursuit of them. 
A regard to 9l future state can hardly keep its place as it is. 
If we were designed diercfore to be influenced by that 
gard, might not a more indulgent system, a higher, or more 
uninterrupted state of gratification, have interfered with 
the design I At least it seems e^edient, that mankind 
should be suscepdUe of this influence, when presented ta 
them ; that the condition of the world should not be such, 
as to exclude its operation, or even to weaken it more than 
it does. In a religious view (however we may complain 
of them in every other) privation, disappointment, aud sa- 
tiety, are not without the mos( salutary tendenci^ 

CHAPTER XXYII. 

CONCLUSIOIf. 

Ik all cases, wherem the mind feels itself in danger oi be- 
ing conlbunded by variety, it ia sure to rest upon a &w 
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-strong points, or perhaps upona single instance. Amongst 
a multitude of proofSf it is ^ne that^loes the busioess. If 
we observe in any argument, that hardly two mtnds fix up* 
on the same instance, the diversity of choice stiews the 
s t rengt h of the argument^ because it shews the number and 
competition of the exshnples* There is no subject in which 
the tendency to dwell upon select or single topicks is so 
.usual, because there is no subject of which, in its full ex- 
tent, the latitude is so great, as that of natural history ap- 
plied to the proof of an intelligent Creator. For my part, 
I take my stand in human anatomy : and the examples of 
mechanism I should be apt to draw out from the copious 
«:atalogue which it supplies, are the pivot upon which the 
head turns, tlie ligament within the bucket of the hi^j juint, 
the pulley or trochlear muscles of the eye, the epiglottis, 
the bandages which tie down die tendons of the wrist and 
instep, the slit or perforated muscles at the hand and feet, 
the knitting of the intestines to the mesenter}', the course 
of the chyle into the blood, and the consdtutioii of the 
sexes as extended throughout the whole of the animal crea- 
tion. To these instances, the reader's memory will go 
baqkf as they are severally set forth ia tlieir places : there 
is not one of the number which I do not diink decisive ; 
not one which is not strictly mechanical : nor have I read 
or heard of any solution of these appearanccfi, which, in 
the smaHest degree, shakes the conclusion that we build 
upon lliem* 

But, of the greatest part of those, who, either in this 
book or any other, read arguments to prove the existence , 
of a God, it will be said, that they leave off only where 
Ihey began; Aatthey were never ignorant of diis great 
truth, never doubted of it ; that it does not therefore ap- 
pear, iHiat is gained by researches from which no new 
e^nkm is kamt, and upon ibe subject of which no proofs 
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were wanted. Now I answer that, by invest igation, thf 
following points are always gained^ in favour of doctnoa 
even the moet generally acluioirledged, (supposiig ibm 
to be true,) viz. stability and impression. Occaatons wffl 
arise to tty the firmness of our most habitual opinions. And 
upon these occasionB, it it a matter of incalcnhihk Qaen 
feel our foundation ; to find a suppcot in atgnmeDt fci 
what we had taken up upon authori^. In the present 
case, the arguments upon which die cooduaion rests, aic 
exactly such, as a truth of universal concern ought to mt 
upon. "They arc sLifricic nth' open to the views and capi» 
cities of the unlearned, at the same time that they acquis 
new strength and lustre from the discoveries of the lc8i» 
ed.** If they had been altogether abstruse and veoonditt, 
they would not have found their way to the understand- 
ings of the mass of mankind i if they had been merely pop 
ular^ they might have wanted solidity. 

But, secondly, what is gained by research in the stabilitf 
of our conclusion, is also gained from it in impresaofu 
Physkians tell us, that there ia agreat deal of diftiM 
between taking a medicine, and the medicine getting xM 
the constitution. A difference not unlike which, obums 
with respect to those great moral propositiona, which ought 
to form the directing principles of human condnct. iti* 

one thing to assent to a proposition of this sort ; anodicr, 
and a very different thing, to have properly imbibed its i»* 
fluence* I take the case to be this ; perhaps almost evof 
man living has a pardctilar train of thought, into 
his mind glides and fails, when at leisure from the impr^^ 
aions and ideas that occasionally excite it: petha|is,ah(kr 
the train of thought here spoken of, more tfum any olhff 
thing, determines the character. It is of the utmost caee^ 
quence, therefore, that diis prope rty of onr oonstitoitioo be 
weUreguUiled* Now it ia by flmprnt «r coMimd 
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itation upon a subject, by placing a subject in different 
points of Yiew, by taductioo of particuUurSf by varie^ of 
examples, by applying principles to the toluticm of phe- 
nomena, by dwelling upon proofs and consequences, tiiat 
mie&tal exercise is drawn into any particular channeL It 
in by these means^ at least, that we have any power over it. 
The train of spontaneous thtjught, and the choice ot liuit 
train, may be directed to di tie rent ends, and may appear 
to be more or less judiciously lixedi according to the pur- 
pose, in re s pe ct of which we consider it : but, in a morai 
view^ I shall not, I believe, be contradicted when 1 say, 
that, if one train of thinking be more desirable than anoth* 
er» it IS that whidi regards the phenomena of nature with 

a constant reference to :i sii[)rLine intelligent Author. To 
have made this the ruling, the habitual sentiment of our 
mindsy is to hsve laid the ibundatson of every thing which 
Is religious. The world thencefordi becomes a tern* 
pie, and life itself one continued act of adoration. The 
change is no less tlian this, thati whereas formerly God Mraa 
seldom in omr thoughts, we can now scarcely look upon any 
thing without perceiving its relation to him. Even' oi ^;an- 
ized natural body, in the provisions which it contains for 
its aaatcntatioii and propagation, testifies a care, on the part 
of the Creator, expressly directed to these purposes. We 
are on all sides surrounded by such bodies ; examined in 
tiieir parts, wonderfully curious ; compared with one an- 
odier, no less wonderfully diversified. So that the mind, 
as well as the eye, may either expatiate in variety and mul- 
titude, or fix itself down to the investigaticm of particular 
diviaiona of the sdance. And in either case it will rise 
up from its occupation, possessed by the subject, in a very 
different manner, and with a very different degree of influ* 
CBce, from what a mere assent to any verbal propositioii 
which can be formed concerning the existence of the Deity, 
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at least that merely complying assent with Mhich those 
about us are satisfied, and with which we are too apt to 
satisfy ourselves^ will or can produce upon the thoughb. 
More especially may this difference be perceived, in ik 
degree ot admiration and of awe, with which ihc Divinity 
is regarded, when represented to the understanding by its 
own remaritSf its own reflectioos, and its own reasoningSi 
compared with what is excited by any language that cm 
be used by others. The w^orks ol nature wajit only :o be 
contemplated. When contemplated, they have every thing 
in them which can astonish by their greatness ; for^ of the 
vast scale of operation, through which our discoveries esr« 
ry us, at one end we see an intelligent Power arranging 
planetary systems, fixing, for instance, tlie trajectory of 
Saturn^ or constructing a ring of two hundred thousaiui 
miles diameter, to surround his body, and be suspended 
like a magnificent arch over the heads of his inhabitants ; 
and, at the other, bending a hooked tooth, concerting and 
providing an appropriate mechanisai, for the clasping and 
reclasping of the filaments of the feather of a hmnming 
bird* Wc have proof, not only of both these works pro- 
ceeding from an intelligent agent, but of their proceeding 
from the same agent : for, in die first place, we can trace 
an identity of plan, a connexion of system, ftom Saturn to 
our own globe ; and when arrived upon our globe, we can, 
in the second pl ^cc, pursue the connexion through all the 
organized, especially the animated bodies, which it sup- 
ports. We can observe nuvks of a common rdationi 
well to one another, as to the elements of which their hab- 
itation is composed. Therefore one mind hath planned, or 
at least hath prescribed, a general plan for ail these produc- 
tions. One being has been concerned in all. 

Under this stupendous Bemg we live. Our happine«> 
pur e^stence, is in his hands. AU we expect, must coma 
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from him. Nor ou^ht we to feci our situation msccure. In 
every nature, and in every portion ol nature, which we can 
deaciy, we find attentton bestowed upon even the minutest 
parts. The hinges in the wings of an earwigs and the 
joints of its antennae, are as highly wrought, as if the Crea- 
tor bad nothing else to finish. We see no signs of 
diminntion of care by multiplicity of objecu, or of distrac- 
tion ui tliuught by % anct\'. We h;i\ c uu reason tu tear, 
therefore, our being forgotten, or overlooked, or neglected* 
The existence and character of the Deity is, in every 
view, the most interesting of all human speculations. In 
none, however, is it more so, than as it facilitates tire be- 
lief of the fundamental articles of Heveiatwn* It is a step 
to have it proved, that there must be somediing in the 
world more than what mc see. It is a furtlier step to 
know^ that, amongst the invisible things of nature, there 
must be an inteUtgeiit mind, concerned in its production, 

order, and support. These points being assured to us by 
Natural iheoiogy, we may well leave to Kevelation the 
diaclosoie of many particulars, which our researchea can- 
not readi, respecting either the nature of this Bebg as the 
original cause of all things, or his character and designs 
aa a moral govemour ; and not only so, but the more full 
confirmalion of other pardculars, of which, though they do 
not lie altogether beyond our reasonings and our probabili- 
ties, the certainty is by no means equal to the importance. 
The true Theist will be the first to listen to antf credible 
cbmmumcation of divine knowle<i^ Nodiing which he 
has learned from Natural Tlieology, will dimmish his de- 
sire of further instruction, or his disposition to receive it 
widi humility and thankfulness. He wishes for light : he 
rejoices in light. His inward \ cneration of this great Be- 
ing will incline him to attend with the utmost seriousness, 
not only to all that can be discovered concerning him by 
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researches into nature, but to ttll that k might by « icv^ 

lation, which gives reasonable prooi of having proceeded 
from him* 

But, above ever^ other article of revealed religion^ don 

the anterioui belief of :i l)«.*itv hear with the strongest 
force upon that grand point, which givea indeed interest 
and importance to all the reBt<«-4lie reaurrectiiMi of the b«- 
man dead. The thing might appear hopeless, did we not 
tee a power at work adequate to the effect, a pow^er under 
^ guidance of an intelligent will, and a poww peneual- 
ing the iraioat reces8ea<if all substance. I am Har from jos- 
tif\'ing the opinion ui thusL , w ho thought it a thing in- 
credible, that God should raise the dead nut i admit, that 
it is first necessMry to be persuaded^ that there f# a God,ta 
do so. This bemg thoroughly setded in our mmds^ there 
seems to be nothing in this process (concealed as coa- 
fesa it to be,) which need to shock our belief Th^ who 
have taken up the (pinion, that the acts of the huMn nund 
depend upon or/^anization^ that the miikd itbcli iiidccd con- 
sists in organizataoo, are supposed to find a greaaar diii- 
cidty than others do, in admitting a transition by death ta 
a new state of sentient existence, because thp old organi- 
zation is apparently dissolved. But I do not see that aaj 
impracticabili^ need be apprehended even by theac ; or dat 
the change, even upon their hypothesis, is har lemovsd 
from the analogy of some other operations, which \vc know 
with cer tainly that the Deity is carrying on. In the cadi* 
nary derivatian of planta and aniniala from oae aaMUhCT., m 
particle, in many cases, minuter than all assignable, ^ 
conceivable dimension ; an aura, an effluvium, an infinite- 
aimal ; determiaea the organiaation of a futnie body : doit 
no less dian fix, whedicr that which ia about to be prodne- 
ed, shall be a vegetable, a merely sentient, or a rational be- 
ing; an oak, nftog, or a philoaopheri aMikeaaU thoMdi^ 
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ferences > gives to the future body its qualities, and nature, 
and species. And this panicle, from which springs^ and 
hy which is determined a whole fotore nature, itself pro- 
ceeds from, nnd owes its coiistitation to, a prior body : nev- 
ertheless, which is seen in plants most decisively, the incep- 
ted organization, though formed within, and through, and 
by a preceding organization, is not corrupted by its corrup- 
tion, or destroyed by its dissolution ; but, on tKe contrary, 
18 sometiniea extricated and developed by those very caus- 
es I survives and comes into action, when the purpose, for 
which it was prepared, requires its use. Now an economy 
which nature has adopted, when the purpose was to trans- 
fer an organisation firom one individual to another, may 
have something analogous to it, when the purpose is to 
transmit an organization from one state of being to anoth- 
er state : and they who found thought in organization, may 
«ee sometfimg in tins analogy applicable to their difficul- 
ties ; for, whatever can transmit a simihii it\ of organiza- 
tion wffl answer dieir purpose, because, according even to 
their own theory, it may be die vehicle of consciousness, 
and because consciousness carries identity and individualr 
ity along with it through all changes of form or of viubk 
qualides. Indie most general case, that, as we have said, 
of the derivation of plants and animab from one another, 
the latent organization is either itself similar to the old or- 
ganieatioB, or has the power of communicating to new mat- 
ter the old organick form. But it is not restricted to this 
rule. There are other cases, especially in the progress of 
insect file, in which, the dormant organization does not 
mndi lesemfale that which inckses it, and stitt less suits 
with the situation in which the enclosing body is pbced, 
but suits with a different situation to which it is destined, 
in die hnrvm of the lUielUda, which lives constantiy, and 
Ins stiD kmg to live, under mMer, are despried the wings 
Vol. 1. 47 
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of a Ay, which two years afterwards is to mount into At 
air* Is Uiere nothing in this analogy t It aerves at ieaittfi 
ihew, that evea io die obsenrablo ooune of mnre^ mpm- 
zattoos are fomed one beneath anodier f ami, amongst a 
thousand other instances, it shews completely, that the i^- 
ity can mouki and £wbion the parts of material nature, » 
as to fulfil any purpose whatever wbidi ha ia pleased tDif^ 
point* 

They who refer the operations of mind to a subsODce 
totally and essentially different from inatter^ (m mmo^ 
taioly these operadons, tboo^ aicc te d by maserisl cswi^ 

hold very litde afiinity to any properties of matter with 
which we are acquaiatedj adopt petbapa a juMr rmaa- 
ing and a better philosophy f aad by dwae llie cioaiifkii 
tions above suggested are not wanted, at least in the«BC 
degree* But to such as hnd, which some persons do M 
an insuperable diAcnity in shaking off an adhetacs t» 
analogies, wjiich the corporeal world bcotin^slly soggeit- 
ing to their thoughts ; to such, I say, every consideratiflD 
will be a relief^ which manifesta the cKtsat ol that lat^- 
gent power which is acdng in nature, the foutlulBMidia 
resources, tlie variet}', and aptness, and success «f * 
means ; most especially every consideration^ n^iichttods to 
shew, that» in the translation of a conscioos cxisteBce, tiiu^ 
is not, even in ^ir own way of vegaiding it, any thi^ 
greatly beyond, or totally uidike, what takes place in ^ 
parts (probably small parte) of the ordar of aatare,^^ 
accessible to our observadon* 

Again ; iftht rc be those who think, that the csatW^*^ 
ness and debility of the human facidties in our 
State, seem ill to acoord with the high deadnica niic^^ 
expectadons of religion point out to ub, I woold aMf 
them, whether any one, who saw a child two •hours aftt^^^ 

birth, conld sv^ipese that it would €¥er oaaae ^ wiib^ 
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JhxhfU^ or who then abill say, wfaatfiulilier anqililiai* 

tion of intellectual powers, what accession of knowledge, 
what advance and improvemeat, the rational faculty, be its 
coMlilitlioii what it wiU^ nwjr not admit of, when placed 
amidst new objects, and endowed with a tensoriom, adapt- 
ed, as it undoubtedly will be, and as oar present senses 
are, to the perception of those substances, and of those 
properdes of thmgs, with which our concern may lie^ 

Upon the whole } in every thing which re s pects diis aw- 
ful, but, as wc trust, glorious change, we have a wise and 
powerful iieing, (the author, in nature, of infinitely various 
e^>edienls for infinitdy various ends,) upon whom to re- 
ly tot die choice and appointment of means, adequate to 
the execution of any phin which his goodness or his jus- 
tice may have formed, for the moral and accountable part 
of his teirestrial creation* Tiiat great office rests widit 
kim f lie it surf to liope and to prepare, under a iirm and 
settled persuasion, that, living and dying, wc are his ; that 
life is passed in his constant presence, that death resigns 
us to his mcrcifid disposaL 

* See Sewch't light of Natiiiey pstiim. 
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